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PI ck | | I a LEPO powdered pickling compounds 


reduce the hazard, corrosion, fume, spray, 


handling and storage problems of raw acid cleaners. 
Here are some of the CLEPO compounds formulated to 
» meet the exacting requirements of 


fliiyoo Thy 3 
Pickling steel in tumbling barrels | CLEPO 191-D 
ey et oe CLEPO 192-A 
pete gle CLEPO 198-JA 


one sees eo CLEPO 193-R 


Removing rust and scale from cold rolled steel 
with little or no smut formation CLEPO 193-B 


Removing tarnish and scale from brass or 
copper before barrel burnishing, lacquering, etc., and CLEPO 181 
providing brass with 24-hour salt spray resistance 


Deoxidizing bare or clad aluminum CLEPO 180 S 
prior to spot welding, heliarc welding, etc. ‘ 


Stripping anodize coatings and whitening cast aluminum ‘ onan 
alloys without using hydrofluoric acid CLEP-ETCH ‘ A” SALT ete 


acid 


An experienced CLEPO metal finishing 
sales engineer works with you in each new application 
to insure top CLEPO performance. 
Custom compounds for unusual 
requirements are developed inthe 
Gumm research and testing laboratories. 


ones FREDERICK (i @RL OM GAY GE cuemicat company ine. 


Send for Bulletin 959 538 Forest Street, Ke N 
rorest Stre \earny, N. J. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 1000. 





At Regal Plating ( ompany, Prot idenc Ss. R / » the S¢ brass ke ys 
have just been soaked for 5 minutes in a 3.5% by volume solution 
of Enthol 230 at 180° F. Buffing compound packed in design 


work and crevices has been effec tive ly dissolt ed away. 
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Regal joins a growing list of platers whe have dis 
covered the efficiency of new Enthol 230 in clean- 
ing out the deep crevices, engravings, and filigree 
work in ornate costume jewelry. As for economy, 
Regal reports that an 85-gallon tank of cleaning 
solution required only 3 gallons ot Enthol 230 for 
make-up and | gallon for replenishment over a 6 
week period! The“ammonia wash” used previously, 
could not compete with this low operating cost. 
Whatever your buffing compound removal prob- 


lem, this new, mildly alkaline, liquid detergent 


ANOTHER PRODUCT OF 


should solve it. Enthol 230 solutions penetrate and 
dissolve even hardened buffing compounds, and, 
in many instances, have eliminated hand brushing 
of parts. The solutions have extremely long life 
and high tolerance to contamination by dissolved 
soils. Enthol 230 solutions can clean steel, zin« 
die castings, aluminum, copper, brass, white 
metal, lead, nickel plate, gold, and silver. They 
are excellent for use in ultrasonic cleaning. Write 
today for complete information, to Enthone, Inc., 
142 Elm Street, New Haven, Conn. 
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4 Subsidiary of American Smelting and Refining Company 
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Is this FACT-PACKED 


Reference Book 
in your File? 


_ Subjects Discussed: 


SELLERS ENGINEERING COMPANY 
4876 N. Clark St., Chicago 40, Ill. 
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_. ie Vee Sellers Steam Boilers 


Please send the binder with the full story of 








Name 


Company —_ 


; ‘ ‘ i 
a a wp Cc x | ieee 


Town 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 1002. PLATING 





yr ee a a a a a a. a 8 


P WOTO TWH OG 


plating 


Oe OF THE AMERICAN ELECTROPLATERS' wo” 


An Educational Society for the Advance- 
ment of Electroplating — Finishing 
and Allied A 


s WHC 


John P. Nichols 
Chairman, Editorial Board 
and Managing Editor 


Pe ae 


OCTOBER 1959 Vol. 46, No. 10 


Rodney Leeds 

Editor 
Earl W. Arnold James H. Lindsay 
Donald C. Austin Dr. Abraham M. Max 
G. Ross Davidson Dr. Jos. V. Petrocelli 
Robert A. Ehrhardt William H. Safranek 
Dr. Henry L. Kellner Dr. Edw. B. Saubestre 


Editorial Board 


Te ae 


EDITORIAL 


Formula For Success.............. 


De wer: 


Anne V. Phalon 


by W. A. Wesley 


Editorial Assistant 


Thomas W. Lowe \ Critical Examination of the Ferrocyanide Determination of 
Production Manager 


Cadmium and Related References 
Ann B. Marsh 


Circulation Mangger by Helen M. Rosenberger and Clarence J. Shoemaker 


Ralph F. Scholbe 


Advertising Manager Progress Toward the Development of a Nonembrittling Cad- 


Loretta B. Ehrhardt mium Electroplating Process. III. The Use of Triethanol- 
I g 


Advertising Assistant —a — . . 
amine in Cadimum Plating Solutions ; by thet 
Bob Wettstein & Associates , ' . ; 

"lashes Adverlicing Remain by P. N. Vlannes, S. W. Strauss and B. F. Brown 


Los Angeles 57 
672 S. Lafayetie Park Place ° ’ ° ° oY . 
Phone: DUnkirk 8§2286 An Outline of the Chemistry Involved in the Process of Catalytic 
San Francisco 8 
355 Stockton Street 
Phone: YUkon 2-9537 


Portland 5 
921 SW Washington Street 
Phone: CApitol 8-4107 


Nickel Deposition from Aqueous Solutions 


by G. Gutzeit 


otitis Filtration of Electroplating Solutions. 


of BUSINESS 
MAGAZINE 
EDITORS 


by Rockwell M. Gray Jr. 


Check Sheet for Motion Analysis, Using M-T-M Symbols. . 
by John R. Heizmann 





AES Directory 215 Future Meetings 
AES Membership Report { Industry News 

AES News Industry News Briefs 
Article References y Index to Advertisers 
Books ‘ 2 Intersocity News 
Branch News 2 Patent Abstracts 
Classified Advertisements s Personals 
Equipment and Supplies Trade Literature 


ScToseEerR - 1959 


Published by the American Electroplaters’ Society, Incorporated, 445 Broad Street, Newark 2, N. J. Phone, 
HUmboldt 2-3400. Yearly subscription for Members $2.00. Nonmembers U.S. and Canada $5.00. 65c¢ 4 
copy. Foreign, $8.00 a year, $1.00 a copy. Non-member back issues, Six months or older $1.00 « copy 
(Golden Jubilee Issue, $2.00 a copy) 

Copyright, 1959, by the American Electroplaters’ Society, Incorporated 

PLATING is indexed in Applied Science and Technology Index and abstracted regularly in Chemical 
Neaverta, Metals Review, Metallurgical Abstracts, Engineering Index, Technical Data Bisest, and Bulletin 

nalytique. 

Statements of fact and of opinion given in articles and papers in PLATING are those of the contributors 
The American Electroplaters’ Society assumes no responsibility for them 

Articles appearing in this publication may not be reproduced in full or in part without express permission 
of the Managing Editor 

Published monthly at 5800 N. Marvine St., Philadelphia 41, Ps. Second class postage paid at Philadelphia, 
Pennsylvania 











OCW « g wees RODD FWD ® FWD SWF DT WHL 2 TWF SWCD OD TVET OCW OT WHE OG 


. 


TPR CAAA 


Cover Designed by James A. Civille. 


be 
* 


DOPWAD OCPD OP AARD CDAD CPARD CPA CPA CPWAS 


OCTOBER 1959 1123 





Safes. RECTIFIERS 
Germanium e Silicon © Selenium 


Dependable DC power for electroplat- 
ing, electropolishing, electrocleaning 
and anodizing. 


Units from 25 to 50,000 amps with 
manual, automatic and remote controls 
“custom-engineered” to your require- 
ments—at no premium in cost. 


JET PLATER® 
Sates. For Precision High-Speed 

Precious Metals Plating 
The complete precious metals plating 
facility in a single compact cabinet can 
be used for either rack or barrel plating 
... perfect for precision-plating of criti- 
cal electrical or electronic parts, speci- 
fication precious metals plating or 
“pilot plant” set-ups. 


SOLUTION FILTERS 

Portable and mobile units for 

all liquid clarification needs. 
1) 600 Series—PRE-MET FILTERS 
Guaranteed leak-proof operation—flow 


rates from 25 to 800 GPH. 

2) Double-Duty Series—New stainless 
steel mesh element which doubles effec- 
tive filtration area—flow rates from 250 
to 18,000 GPH—greater capacities to 
order. 


PLATING EQUIPMENT 
AND SUPPLIES 


From the custom designing of a com- 
plete electroplating facility to a single 
piece of equipment or a small quantity 


: of chemical compounds. 
~ tec a) Complete push-button plating facil- 
g 8 As ity designed for leading manufacturer 
ae of scientific instruments. 
. b) Packaged electroplating facility in- 
cludes tanks and rectifiers for the plat- 
ing of semiconductor products. 


AND SUPPLIES 


SEL-REX CORPORATION 


NUTLEY 10, NEW JERSEY 


Manufacturers of Exclusive Precious Metals Processes, Metallic Power Rectifiers Airborne 
Power Equipment, Liquid Clarification Filters, Metal Finishing Equipment and Supplies. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 1003. PLATING 





DITORIAL 


FORMULA FOR SUCCESS 


A STANDARD HUMAN INTEREST type of newspaper story is the interview of 
the famous person upon the occasion of one of his later birthdays. He is 
asked to give a word of advice on how to be successful. Unfortunately, no 
recipe for success has appeared which is effective for any large fraction of the 
populace. A facetious formula which contains a modicum of truth is the one 
advising: ““To be successful one must begin by choosing the right sort of parents.”’ 
Successful people undoubtedly have inherent characteristics which assist them 
in developing drive, initiative and stamina. Perhaps even that wonderful gift 
called common sense is inherited. 


There is nothing one can do about his own heredity but that is only part of 
the true formula for success. Another part is experience. It is often said that 
there is no substitute for experience. This is an acceptable statement provided 
it is interpreted in the broadest sense. Thus, education is a way of obtaining 
experience because it is basically the organized presentation of the experience 
of other people. In any field as complex as the finishing of metals the chances 
of success are greatly magnified by education, whether it be obtained in in- 
stitutions, in Branch educational classes or by home study. 


Another way to profit by the experience of others is to read articles written 
by people who are successful in your field. These are available in the journals 
published by technical and educational societies. In the AES such articles 
appear both in PLATING and in the annual TECHNICAL PROCEEDINGS. This 
brand of experience enables one to keep his own work and procedures up-to-date, 
the mark of a man who will be successful. 


A third way to benefit by the experience of others is to get the information 
“direct from the horse’s mouth.’’ To do this one must not only meet people 
who are experienced but he must contact them under conditions conducive 
to fellowship. This combination of the right people, the right occasion and the 
right spirit of cooperation can be a most valuable source of information. It 
occurs often at Branch, Regional and National meetings. Some people in the 
metal finishing industry fail to get the benefit of such contact and are only too 
ready to blame the Society for their failure to profit by attending its meetings. 
They do not realize the importance of the word ‘‘cooperation’”’ in the above 
formula. If one goes to a meeting only to extract as much information from 
others as possible he will be disappointed. If he takes advantage of the opportu- 
nity to exchange information he will be rewarded. 


Following the summer’s lull a new exciting season of AES activities has started. 
Try out the formula: ‘‘Education plus the experience of others plus reading the 
literature plus exchange of ideas in good fellowship equals success.”’ 


W, A. Waly 


First Vice President 


OCTOBER 1959 





Diamond CPA 7800 speeds up 
chrome-plating time! 


Diamonp CPA 1800 is the additive for chrome 
plating which expands tank capacity, improves 
throwing power and the metallurgical 
character of chrome plate. It’s the modern 
teammate of DiamMonp CuHrRomic Acip! 


And, when you order your chromic acicl from 
Diamond, you get the latest facts on all 
phases of chromic acid application, research 
and testing. Facts that can help you lick a 
production problem, quality problem, 


or research problem. 


So, call your Diamond Representative, 

or your nearby Diamond Distributor, now. 
They can help you get quality chrome-plating 
jobs every time, based on our broad experience 
with plating. DiamMonp CHromic Acip 

is available where and when you need it. 
Diamond ALKALI Company, 300 Union 
Commerce Building, Cleveland 14, Ohio. 


$3 Diamond Chemicals 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 1004. PLATING 





Through the reports issued by the Audit Bureau of Circula- 
tions, this publication, along with other publisher members of 
ABC, voluntarily and regularly give the buyers of advertising 
more verified factual information than is available for any other 
advertising media at any time. 














Meet Mr. ABC — he works for you 


This man is a circulation auditor. His job? reports which show how much circulation we have 
Keeping us on our publishing toes. (largest paid circulation in this field)—how it was 
obtained—-where it is distributed (mainly in the 
concentration areas of electroplating and metal 

3 e ' finishi - i ipti ] 
annually to make an exacting inspection of our ee ing) cur ped eehaeripten dg er or aap ott 

: . (highest in our field)—and other information that 
ceculation records. Fe hes accuse to of of cur tells businessmen what they get for their advertisin 
books and records in obtaining the FACTS about ye he 
money when they invest in PLATING MAGAZINE’s 
advertising columns. 

The FACTS thus obtained are issued in ABC ASK to see a copy of our ABC report. 


plating—— 


“~~ OF THE AMERICAN ELECTROPLATERS” ww 


As a representative of the Audit Bureau of Circu- 
lations, this specially trained auditor visits our office 


our circulation. 
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THROUGHOUT THE PAST 60 YEARS, 

THE HARSHAW RESEARCH 

LABORATORIES HAVE PROVIDED MANY DEVELOPMENTS 
AND IMPROVEMENTS WHICH HAVE SERVED TO 

PROMOTE THE GROWTH OF THE ELECTROPLATING INDUSTRY. 
INCLUDED AMONG THESE MANY ADVANCEMENTS 

ARE THE FOLLOWING OUTSTANDING EXAMPLES: 


Rolled depolarized 

nickel anodes. 

NIBRITE ...The first 

commercial bright nickel 
electroplating process accepted 

by the automotive industry. 

ACID TIN ADDITION AGENT developed. 


XXX CAST CARBON ANODES...This special 
composition carbonized nickel anode was 
developed for use in bright nickel solutions. 


METAL FLUOBORATES used commercially 
for electroplating. 


PERFLOW.. .The first truly leveling, 
sulfur free nickel deposit. 


GRANULAR NICKEL SALTS... fine crystal 
free flowing single nickel salts of high purity. 


PERGLOW... Outstanding bright’nickel with excellent leveling. 
PERFLOW-PERGLOW DUPLEX Nickel plate 

with unmatched corrosion resistance. 

AIR AGITATION ... Adaptation for use in Harshaw nickel processes. 
CYNOREX COPPER... Exceptionally simplified bright cyanide copper process. 




















We will continue to offer platers complete service, including 
full programs of research and development in addition to complete 


plating processes, anodes, and chemicals 


PLATING 





working for Platers 


Nickel salts, nickel anodes, and cyanide of 
potash were Harshaw products produced 
for the Plating Industry as early as 1899, 
This modest beginning grew continuously 
to where our service to Platers includes full 
programs of research and development, 
many plating processes, and a complete 
line of chemicals and anodes. We will be 
happy to send further information on any 
of the items listed here—ask us for it. 
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THE HARSHAW CHEMICAL COMPANY 


1945 EAST 97th STREET - 











HARSHAW PLATING PROCESSES: 


Acid Tin 

Tin Fluoborate 

Lead Tin Alloy 

Lead Fluoborate 

Cadmium Fluoborate 

Copper Fluoborate 

Nickel Fluoborate 

Cynorex Copper 
(High Speed Cyanide) 

Cuprex Copper (Acid) 

Perglow Bright Nickel 


Nubrite Bright Nickel 
Nubrite Bright Nickel 
(Air Agitated) 
Airglow Bright Nickel 
Modified XXX Bright Nickel 
Perflow Semi-Bright Nickel 
Perflow Semi-Bright Nickel 
(Air Agitated) 
Perflow-Perglow Duplex Nickel 
Lead — Tin Alloy Plating 
Nibrite Barrel Nickel 


Super Nibrite Barrel Nickel 


CHEMICALS AND ANODES FOR MOST PLATING NEEDS: 


Acid Tin Plating Addition Agent 

Activated Carbon 

Airglow Nickel Plating 
Addition Agents 

Anocaps — Rubber Anode and 

Hook Protectors 

Bags, Anode 

Baskets, Anode 

Boric Acid 

Cadmium Ball Anodes 

Cadmium Fluoborate 

Cadmium Oxide 

Cadmium Plating 

Addition Agent 

Caustic Soda 

Caustic Potash 

Chromic Acid 

Containers, Ball Anode 

Copper Ball Anodes — 
Forged and Cast 

Copper Cyanide 

Copper Fluoborate 

Cynorex Copper Plating 
Addition Agents 

Cuprex Copper Plating 
Addition Agents 

Filter Aid 

Fluoboric Acid 

Hydrofluoric Acid 

Hydrofluesilicic Acid 

Hooks, Anode 

Lead and Lead Alloy Anodes 

Lead Fluoborate 


Lead Plating Addition Agents 

Nibrite Barrel Nickel Plating 
Addition Agents 

Nickel Acetate 

Nickel Anodes — Rolled and Cast 

Nickel Anodes — Toll Cast 

Nickel Carbonate 

Nickel Chloride 

Nickel Formate 

Nickel Fluoborate 

Nickel Salts, Single 

Nubrite Nickel Plating 
Addition Agents 

Perflow Nickel Plating 
Addition Agents 

Pergiow Nickel Plating 
Addition Agents 

Potassium Cyanide 

Potassium Stannate 

Rochelle Salts 

Silver Cyanide 

Sodium Cyanide 

Sodium Stannate 

Super Nibrite Barrel Nickel 
Plating Addition Agents 

Tin Aluminum Alloy Anodes 

Tin Anodes — Ball and Cast 

Tin Chloride 

Tin Fluoborate 

Tin Sulfate 

XXX Bright Nickel Plating 
Addition Agents 

Zinc Anodes — Ball, 
Basket Type and Cast 





CLEVELAND 6, OHIO 


Chicago 32. Illinois + Cincinnati 13, Ohio + Cleveland 6, Ohio + Detroit 28, Michigan 


Hastings-On-Hudsor 6, N.Y. * Houston 11, Texas 


Los Angeles 22, Calif. + Philadelphia 48, Pa. * Pittsburgh 22, Po. 
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Congratulations to 


Acs (dh 


on its 


ANNIVERSARY 
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News about COATINGS FOR METALS 


from Metal & Thermit Corporation 





How to get the optimum protection 
of bright chromium plating 


There are three requisites to increasing corro- 
sion protection from chromium plating. (i) The 
deposit must be sufficiently thick. (2) There 
should be a crack-free chromium base topped by 
a special, finely cracked chromium deposit. 
(3) The plate should be more uniformly distrib- 
uted over the part, so that recessed areas, too, 
are assured at least 0.03 mils minimum chromium 
thickness. 

All of these requirements are easily met 
through UNICHROME SRHS* CHROMIUM plating 
processes. Work done for the automotive indus- 
try, long plagued by corrosion of brightwork in 
outdoors exposure, provides a good case in point. 


AN ANSWER TO OUTDOOR CORROSION 


Note the results in the chart at right. In all 
cases, the thickness of undercoats was kept con- 
stant. Only the chromium plate was varied... 
from ordinary to “Duplex”, and progressively 
thicker. M&T “Duplex Chromium” calls for first 
using Unichrome Crack-Free Chromium and its 
ability to throw into recesses and give a more 
uniform and fracture-free plate. This is followed 
by another deposit of Unichrome srkHs Chro- 
mium, with its controlled cracking. With increas- 


Despite severe service conditions, automotive brightwork can 
stay bright now, due to the additional corrosion protection 
that M&T “Duplex Chromium” provides. 


——— 
Op 
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0.20 mil 
“Duplex 

Chromium’ 




















ASTM CORROSION RESISTANCE RATING 


» 0.01 mil 
ordinary 
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100 200 300 
CASS TES HOURS 


Corrosion resistance of zinc base die casting in CASS test 











Zinc die cast specimens, all plated with 0.75 mil copper and 
0.75 mil nickel prior to chromium lasted as shown above in the 
severe CASS test (Copper accelerated acetic acid salt spray). 
Ordinary chromium fared poorly. Optimum protection was 
approached by using Crack-Free Chromium and increasing 
the deposit thickness. 


ing thickness, the protection increased tremen- 
dously. Durability as determined by rigorous, 
accelerated corrosion testing techniques was 
multiplied as much as 20 times. 


WIDELY USEFUL FINISH 


While the above case concerns itself specifically 
with an automotive problem, it indicates what 
thicker chromium in general, and crack-free 
chromium in particular can do for other design 
problems involving corrosion and wear. This 
plate blocks infiltration of corrosives to under- 
lying metal. 

Technical Papers giving full details on the 
advantages of thicker chromium deposits are 
available for the asking. Write METAL & THERMIT 
CORPORATION, Rahway, New Jersey. 


METAL & THERMIT 
CORPORATION 


PLATING 





3.000.000 pounds 
of plating 


processed by this 


UDYLITE TEMPRON 


cylinder. . . and it’s 


Stl gomg STiong, 


This TEMPRON Cylinder has handled more than 
three and one half million pounds of work without 
replacement or repair. This impressive performance 
was recorded at the Detroit plant of Bellevue 
Al Betteley Plating, a division of National Machine Products 
of Bellevue Plating says: Co. There, 24 of these cylinders continue daily to 
deliver high economy, low maintenance production 
“We are thoroughly satisfied for the fifth straight year. They are operated regu- 
with Udylite TEMPRON Cylin- larly under extreme and abrupt temperature changes 


ders. The only reason that we stubbornly resisting heat, cold, abrasion and 
haven’t bought more of them ‘ : 
chemical action. 


for our present equipment is 


that we haven’t worn out the original ones. In the experience of users everywhere, these rugged 
You may be sure that we will specify 


, : TEMPRON Cylinders, an original Udylite design, 
Udylite TEMPRON cylinders on any new ‘ 
equipment of this type.” prove to be a best-possible buy. You, too, can 
achieve full production with an absolute minimum 
of shut-downs for maintenance by installing durable 
Udylite TEMPRON Cylinders in your plant. If you’re 
not already enjoying the benefits of these peren- 
nially economic producers you owe it to yourself to 
investigate their money-making potential. Ask your 
Udylite man about TEMPRON cylinders or write . . . 














corporation 


detroit 11, michigan ¢ world's largest plating supplier 
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For a pre-cleaning 
short-cut to 
better plating 





ask Oakite 


OVER 50 YEARS CLEANING EXPERIENCE - OVER 250 FIELD SERVICE MEN - OVER 160 MATERIALS 


Now-—remove smut, rust and soils 
with one electrocleaner: Oakite 190 


Here is a new reverse-current cleaner that per- 
forms two operations at once. (1) It removes 
the oily soils normally requiring an alkaline 
cleaner... and (2) it removes smut and rust 
bloom normally requiring additional treatment. 

New Oakite 190 performs this double duty 
because it’s a chelated detergent. Chelation 
which makes metallic salts and oxides soluble 
in water—handles the removal of smut, heat 
scale and rust. Powerful alkaline detergency 
handles the removal of oil films and shop soil. 
As a bonus, Oakite 190 has high conductivity, 
rinses well in hot or cold water. 


Result: new Oakite 190 insures fewer plating 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 1008. 


rejects due to inadequate pre-cleaning, elimi- 
nates an entire operating step in many instances. 
For more details about Oakite 190, ask your 
local Oakite man or write to Oakite Products, 
Inc., 18 Rector Street, New York 6, N. Y. 


it PAYS to ask Oakite 


OAKIT 


1909-1959 


years’ leadership in industrial cleaning 





PLATING 


iM al-maakeysneniaalolelac-vall 


benefit 
in plating 


company 
rpose chemicals for industry 
special pul 


RRR ; 


A 
ra 
z 
74 
74 
v4 
"a 
Y ss 
a 
4, 
va 
"2 
4, 
w 
"2 
74 
T 


Every pack 


ertificate 


alommelelele)t 
sistent } 
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special purpose chemicals for industry 


ELIZABETH, NEW JERSEY 
2yden f 


Fungicides + Nickel Salts + Organic Peroxides + Paint Additives + Stearates + Vinyl Additives 
OCTOBER 1959 
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A DEVELOPMENT OF DIVERSEY RESEARCH 


Diversey’s new electrocleaning 
development can boost your output 


...and reduce costs 


This could be the electrocleaning improvement 
you’ve been waiting for. The combination of 
Diversey No. 15 Soak CLEANER plus new 
Diversey No. 35 ELECTROCLEANER means in- 
creased production . .. and lower cost per part. 
You get absolute cleanliness with smut-free, wa- 
terbreak-free surfaces. The treatment results in 
more adherent plate . . . sharply reduced rejects 
. . . lower costs, 


Here’s the combination that is getting a new 
high in results on high-speed production lines: 


Diversey No. 15 heavy duty soak cleaner. High 
speed removal of oily contamination « thorough 
emulsification « exceptional wetting action. 


Diversey No. 35 high conductivity electrocleaner. 
Maximum conductivity ... permits full load- 
ing of racks « produces waterbreak-free, smut- 
free surfaces, even in low current density areas. 


Maintenance savings, too. Both cleaners deliver 
a new high in contamination tolerance for long 
solution life. And their advanced type water 
softening properties prevent hard precipitates 
from forming on tanks, reducing maintenance 
and down-time. 

Get the facts now on the new cleaning combi- 
nation that can give you better plating at less 
cost. See your Diversey D-Man or write Metal 
Industries Department, The Diversey Corpo- 
ration, 1820 Roscoe Street, Chicago 13, Illinois. 


DIVERSEY (2) 
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FOUNDATION makes v 
the difference ! 


INTERLOX | 


assures a sound base 


for your finish. 


The Interlox line was developed by North- 
west’s Cleaning Specialists to give you a 
better, lower cost, easily controlled phosphate 
base for organic finishes. 


> 


Interlox iron phosphate products deposit a 
high quality, fine grained, dense coating with 
great speed and dependability. 


There is an Interlox product developed to meet 
your particular need whether spray or immersion 
type, single or multiple stage. Interlox baths are 


unusually long lived and require less additions and 
control. 


Northwest's production-tested chemicals and dependa- 

ble recommendations will save you money. Your 
Northwest Cleaning Specialist can give you expert advice 
on any cleaning or phosphatizing problem. 


Licensed Manufacturers 
Alert Supply Co. Los Angeles, California Armalite Company, Ltd. Toronto, Canada 
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TheV.1LP.is“Star" of A.E.S. 
Convention-Exposition 


Seen by visitors on television and plant tours, 
the V.1.P. is here described by mistress-of- 
ceremonies on closed circuit telecast to the 


floor of the metal finishing show. 








EXCITING 


Reversing starters for lift and transfer 
motors, adjustable timers for delayed 
dips, down-dwells and drag-outs, and 
the relays for automatic machine 
operation are all centered in this single 
control panel. 


1136 


Individual power unit for each barrel 
and carriage assembly provides cylinder 
rotation in the “down position”. When 
reversed, an over-running clutch grips 
the shaft to raise the barrel for transfer 
to next station. 








Side view of the V.1.P. carriage unit 
shows complete accessibility, for simple 
easy servicing, of all parts, anodes and 
solutions. The ample clearance around 
each unit also provides for excellent 
ventilation of the machine. 


PLATING 





can be the STAR 


PRODUCTION 

















*V..P. Variable, Integrated Process- 
ing automation for a wide range of 
bulk finishing operations such as 
cleaning, plating, phosphating, etc. 


BARREL AUTOMATION 
EXPOSITION FROM NOTED V.!I.P.’S* 


Executives, plating superintendents and engineers dur- 
ing the recent A.E.S. Convention were impressed and 
excited when they saw Udylite’s new V.I.P. The extreme 
versatility of this new return type barrel machine was 
displayed in a way that amazed even automation 
experts. In action demonstrations, they envisioned new 
highs of cost cutting efficiency with this latest develop- 
ment of Udylite’s equipment engineering team. 


The result of years of careful study and intensive 
experiment is this hydraulically operated transfer sys- 
tem which puts a series of Udylite’s famous long-life 


corporation 


(*very important platers) 


Tempron cylinders through an entire plating cycle... 
programmed by a single panel of adjustable controls. 
Guided by this “‘brain’”’ the ingeniously simple ““body”’ 
of the V.1.P. performs wonders of automatic processing. 


When your production must be both fast and sure, here 
is what you can expect from the V.1.P.: High volume 
capacity coupled with the invaluable virtues of simple 
rugged construction, single, one man control and superb 
ease of maintenance. Above all, the amazing flexibility 
of this really versatile performer can establish the V.1.P. 
as the money making star of your finishing operations. 


Learn today how the V.L.P. can, at once, raise your pro- 
duction and efficiency levels in a way you never before 
thought possible. Write, or see your Udylite repre- 
sentative for details, NOW! 


detroit 11, michigan * world's largest plating supplier 
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THE 
61 YEARS OF 
R E L IA a) C £ FINISHING 


LINE KNOW HOW 
A RELIANCE PRODUCT FOR EVERY FINISHING REQUIREMENT 


KUL-KUT BIAS BUFFS RELIANCE SISAL BUFFS 


Particularly adaptable to For that tough cutting down job 
semi and full automatic on steel or stainless steel 
operation 


Fully ventilated for 
coolest operation 


Removable or permanent 
centers— 
for interchangeability 


Various types of cloth 
in every 
diameter, pucker & ply 


For any application 


We manufacture a complete line of buffs, and whether it be bias, pieced or full disc type; cloth or Sisal— 
there is a Reliance Buff designed and constructed to handle every buffing requirement with the greatest 
efficiency and economy. 


RELIANCE POLISHING & BUFFING COMPOSITIONS 
EXTRUDED *« MOLDED « LIQUID 


They cut —They clean —They color— 


For all metals and plastics, and 
for every buffing speed 


Our Field Engineers are ready to help you with your 
polishing or buffing problem—They have the ‘know how’; 
the buff, and, the compound to produce a quality job— 
FASTER, AND MORE ECONOMICAL. Why not 
call one in today? You will be glad you did. 


Chas. F. L°Hommedieu & Sons Co. 


MANUFACTURERS OF METAL FINISHING EQUIPMENT AND SUPPLIES 
GENERAL OFFICE AND FACTORY 
4521 OGDEN AVE. CHICAGO 23, ILL. 


Charles B. Little Co. Branches: W. R. Shields Co. 
Newark, N. J. Cleveland & Los Angeles Detroit, Mich. 
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Is rust on precision parts a problem in your plating department ? 


FERLON REMOVES RUST 
WITHOUT HARMING METAL! 


Wyandotte Representative Wm. Heinecke (left), and C. D. Roberts, 
Chief Chemist at A. O. Smith Corporation’s Pacific Coast Works at 
Los Angeles, examine rust-free iron castings. *. O. Smith uses 
Wyandotte Ferton in soak tank — also adds it td the electrocleaner 
to enhance smut removal, improve detergency, p*olong cleaner life. 


HAT’s RIGHT! When damaging rust 

goes to work on steel parts, you can 
save time and replacement costs by 
using Wyandotte Frerton, alkaline de- 
rusting compound. That’s because Frr- 
LON, unlike acids, removes rust quickly 
WITHOUT INJURY TO SOUND 
METAL — makes it ideal for use on 
expensive, close - tolerance machined 
parts! 


For example, at A. O. Smith Corpo- 
ration’s Pacific Coast Works, a simple 
immersion in Frrion effectively re- 
moves heavy rust from large machined 
cast-iron parts. In addition, FerLon in 
the electrocleaner has resulted in much 
cleaner, smut-free castings. Cadmium 
plating is much brighter and of a higher 
quality. 

Improve your plating by using Frr- 
LON for rust and smut removal. Call 
in your Wyandotte man, today, for a 
demonstration. Or write direct for com- 
plete details. Wyandotte Chemicals 
Corporation, Wyandotte, Michigan. 
Also Los Nietos, California. Offices in 
principal cities. 


yandotte 


CHEMICALS 


J. B. FORD DIVISION 


The Best in Chemical Products for Metal Finishing 
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ROHCO Conversion Coatings 


. . » FOR BETTER FINISHES 
. . « FOR LASTING PROTECTION 


ROHCO developments in powder conversion coatings offer a wide variety of low cost 
finishing effects — Brightening. Corrosion Protection and Paint Bonding — for: 


ZINC (Choose Your Color) 


RODIP ZN-22—A one dip (no leach) process that imparts a clear, blue-white 
coating. Protects from fingerstaining, discoloration and corrosion. 


RODIP ZN-23—New, inexpensive one dip (no leach) process. Produces a 
somewhat whiter cuating than ZN-22 with a kig er degree of chemical polishing. 


RODIP ZN-30—A leach type dip which produces a high degree of chemical 
polishing. Outstanding in resistance to tarnish and corrosion. Provides excellent 
adhesion for lacquering or waxing. 


RODIP ZN-25—A one dip (no leach) process which produces a definitely 


bluish coating. 


CADMIUM 


RODIP CD-3—For still, automatic or barrel cycles. Easily operated (no leach) 
coating. Produces bright, clear, stain-free finish with good corrosion protection. 


RODIP CD-4—Primarily for rapid manual operation. No leach. Imparts a new, 
brilliant, clear, stain-free finish with good corrosion protection. 


ZINC OR CADMIUM 


RODIP CZ-10—Delivers a coating ranging from light golden to a deep bronze 
or brownish. Provides the ultimate in corrosion protection. Excellent for painting. 


ALUMINUM 


RODIP AL-50—A new, extremely protective coating that gives a light golden 
to deep tan or brown color range. 


Our service representatives and stockpoints are cen- 
trally located in fourteen cities in the U.S.A. and Canada. 
Your inquiry is most welcome. 


R. O. HULL & COMPANY, INC. 


1302 Parsons Court Rocky River 16, Ohio 


THE RIGHT START...A BETTER’ FINISH 
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* NEVE 
ANY BAH 
ONTAMINATION 


from Unichrome Coating 218X 
... one more of its advantages 


Are you using 


the rack coating 
that gives you 
ALL FIVE? 


1. Built-in cure indicator 
assures maximum performance 
¥ 2. No contamination of plating baths 


3. Ability to be rebaked for patching 
4. Nationwide set-up of expert applicators 


5. Highly qualified technical service. 





I's unanimous ... racks insulated with completely 

inert Unichrome Coating 218X are fit to work in any 
bath without causing contamination. Nothing leaches 
out of this top quality vinyl plastisol in plating or 
anodizing solutions. Especially significant is its approval 
by leading developers of bright nickel solutions. 


And because Coating 218X won't chip, tear or blister... 
retaining its slick, free-rinsing surface... it helps to 
control contamination from drag-in as well. 


Along with this performance goes phenomenally long 
life. Economy-wise platers have had long experience 
with Coating 218X.. . some up to 10 years overall. 
All agree that using the best quality at the outset 
saves most money in the long run. 


Are you benefiting by the coating that stands out 
on all five major counts? Send for details. 


Var 
mie Kle-Munning fotelaal xuied 
aw , 
San - v Chemical Company 
-he 
uallory Company 
er 
¢ , Corporation 
a ; Mar “facturing Company 


rr 
KSration 


First name in plastiso/s for all plating purposes... 


METAL & THERMIT CORPORATION 


GENERAL OFFICES: RAHWAY, NEW JERSEY 

Pittsburgh * Atlanta « Detroit * E. Chicago + Los Angeles 

Member, Vinyi Dispersions Division of the SPI 

in Canada: Metal & Thermit—United Chromium of Canada, Limited, Rexdale, Ont. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 1016. 

















Photostat or microfilm copies of articles 
in available magazines may be obtained 
from: Library of Congress, Washington, 


D. C.; New 
New York, 


ork Public Library, New a, 7 
York; Engineering Societies’ Library, 
at prevailing rates. In other 
cases. consult 
Serials at your nearest public library for 
other sources of these articles 


WILLIAM TUCKER 


Eastman Kodak 
Rochester, N. Y. 


Most of the yoy 
listed here may be ob- 
tained by writing to the 
publications in which 
the articles were pub- 
lished. Addresses are 
given at the end of the 
references for the read- 
er’s convenience. 


A 


Wilson’s Union List of 





VAPOR and LIQUID 


ON ALL QUARTZ HEATERS 
and 


NEO-TITE' 


VAPOR and LIQUID 
TIGHT ASSEMBLY 
ON ALL METAL HEATERS 


THERM-X-RED, co superior fine of immersion heaters, 


N.J. THERMEX, 
internal explosion in Quartz heaters. 


" : : rg ate 
a. ELEC OCL/ ALU, NU! 

ARTICLE REFERENCES ON URANIUM, CL UMINUM 

= ; = John G, Beach and Charles L. Faust. 

B Journal of the Electroc hemical Soci- 

ety, 106, No. 8, August 1959, pp. 


654-659. 


. CHROMIUM 

a. ELECTRODEPOSITION OF 
CHROMIUM ALLOYS. 
Charles Levy. 
Metal Finishing, : 
1959, pp. 59-62, 65. 


. CONTROL 

NALYSIS OF SULFURIC - 
DIZING SOLUTIONS. 

J. 
Metal Finishing, 57, No. 8, August 
1959 pp. 63-65. 


. FINISHING 
"HE PROBLEM: FINISH 
PRINTED CIRCUITS. 
Grinding and Finishing, 
». 30. 
3UFFING 
PLANT 
M. 


B. Mohler. 


M. Patterson. 


VAPO-VENT 


TIGHT VENTING ASSEMBLY 


NE 
REPLACEABLE 
HEATING ELEMENT 


Presented by 


introduces a new innovation of vapor venting to eliminate 


The VAPO-VENT assembly provides o 


venting system for expanding gases, a completely liquid sealed head assembly 
ond on extremely versatile unit which permits field repair with standard replace- 
ment. These exclusive THERM-X-RED features ore further cided by the NEO-TITE 
vepor and liquid tight assembly which protects the heating elements in both 
Quortz ond Steel units. Here at last, is a thoroughly versatile 
even accidental total immersion in 
highly corrosive chemicals with no 


*ON QUARTZ HEATERS 


¢ Trade Mark 


unit permitting 


harm to the equipment. 


These and many more features ore 
fully detailed in our latest catalog 
available on request. Nodels in 


, No. 8, August 


June 1959, 


17 FORD'S MONROE 


Grinding and Finishing, April 1959, 
pp. 27-29. 


. INDIUM 
a. GLYCEROL BATHS FOR THE 


ELECTRODEPOSITION OF MOL- 
TEN INDIUM OR INDIUM- 
CADMIUM ALLOY. 

A. J. Certa, T. J. Manns, G. L. 
Schnable and H. S. Segal. 

Journal of the Electrochemical Soci- 


ety, 106, No. 8, August 1959, pp. 690 
693. 


. INSTRUMENTATION 
a. SURFACE-FINISH MEASURE- 


MENT ON NONFERROUS MA- 
TERIALS. 

Bradley Piper and William P. Callis. 
American Machinist, 106 No. 16, 


August 10, 1959, pp. 105-120. 





. IRON 
a. ELECTROLYTIC IRON POWDER 


FROM A CAUSTIC SODA SOLU- 
TION. 

J. Adrien LeDuc and Richard E. 
Loftfield. 

Journal of the Electrochemical Soci- 
ety, 106, No. 8, August 1959, pp. 659- 
667. 


. MISCELLANEOUS 
a. THE JAPANESE PLATING IN- 


DUSTRY TODAY. 
Products Finishing, August 1959, pp. 
54-63. 


. HEALTH LEGISLATION CON- 


CERNING PAINT INGREDI- 
ENTS. 

Harold P. Preuss. 

Metal Finishing, - 57, No. 8, August 


1959, pp. 68-71. 


. NICKEL 
a. PLATING TEAM HOLDS DOWN 


COST IN TOOLING FOR NOSE 
CONES. 

G. H. Cook and L. P. Vollmuth. 
The Iron Age, 184, No. 7, August 


1959, pp. 83-85. 


. ORGANICS 
. FORD'S EXPERIENCES WITH 


WATER-BORNE PAINTS. 
Russel D. Hamilton. 
Products Finishing, August 1959, 


pp. 24 


: WN vBRiD PAINTING MACHINE 


FLOW COATS, SPRAYS. 
Products Finishing, August 1959, pp. 
10-44. 


. PREPARATION 
a. ELECTROPLATING ON TITA- 


VIUM. 

Nelson Murphy. 

Products Finishing, August 1959 pp. 
68-72 


. THEORETICAL 
a. ELECTROMOTIVE FORCE 


SERIES OF METALS IN FUSED 
SALTS AND ACTIVITIES OF 
VETAL CHLORIDES IN 1:1 
MOLAR KCl-NaCl SOLUTIONS. 
S. N. Flengas and T. R. Ingraham. 
Journal of the Electrochemical Soci- 
ety, 106, No. 8, August 1959, pp. 714 


721. 


J. Electrochemical Society 
1860 Broadway 
New York 23, N. Y 


Metal Finishing 
381 Broadway 
Westwood, N. J 


Products Finishing 
431 Main St 
Cincinnati, Ohic 


PLATING 


American Machinist 

330 West 42nd Street 
New York 36, N. Y 
Grinding and Finishing 
Hitchcock Publications 
Wheaton, Illinois 

The lron Age 

Chestnut and 56th Streets 
Philadelphia 39, Pa 


standard, thermostatic and remote 

control thermostatic units are avail- 

oble in Steel, Stainless Steel and 

Quortz construction. 

Choice territories open for Sales Representation. 
Write for details 


535 - 533 BERGEN ST., HARRISON, N. J. 
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\~ Complete Versatility 


. 


is elu (\ne-Man Operation! 


en, 
“hm, 
| 


G be tt AUTOMATIC PLATING — 
/ & ANODIZING MACHINE 


QUICK CYCLE CHANGING Simply change positions SELF-CLEANING CONTACTS Need practically no 
of pick-up heads on transfer truss and alter tank attention—insure positive six-point connections. 
partitions to suit. No expensive time-wasting Heavy duty design 


overhauls—no rebuilding or other alterations EASILY REMOVED RACK CARRIERS Tank surfaces 
CONVEYOR BREAKDOWNS New electro-me- are kept clear—a big advantage when manual 
chanical control, and safety devices, positively plating large workpieces, and when servicing 
prevent racks from jamming into tank sides— AUTOMATIC LOADING and unloading from double- 
keep load from dropping if power fails during spine racks is available if needed 


work transfers 
DELAYED SET-DOWN ARRANGEMENT to work auto- 
LOW HEADROOM All elevating mechanisms oper- matically with cycle, can be furnished where 
ate below top level of rack carrier conversion coatings and bright dips are used 


BY-PASSING can be built into machine where more 


Hydraulic operation, standard than one cycle is required 
Pneumatic operation, optional 


r 
| 
—YYlail CZ Ou | Send complete information on fully 
| automatic Cycleflex 
| 
| Company 
LASALCO, INC. | sities 
7 aed City, Zone, State 
HOME OFFICE: 2820 LaSalle St. + St. Lovis 4, Mo. + PRospect 1-2990 | : ‘ 
IN TEXAS: 2805 Allen St. . Dallas, Texas ° Riverside 7-5814 | 
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The “Plus” of 
General Plate 


RHODIUM PLATING SOLUTIONS 


Customer Service 





. ‘ 
a, Optical Products 








| 


A. 


1 Circuits 





"Switches and 
Electronic Components 





CUSTOMER SERVICE 
IN THESE AREAS: 


@ Analytical service for electroplating bath 
control 


@ Testing — results furnished promptly 


@ Competent consultant staff and comprehensive 
laboratory facilities 


@ Complete refinery to reclaim contaminated 
solutions 





Relays 








Electrical Contacts 





Medical and 
Surgical Instruments 





Waveguides 





General Plate Rhodium Plating Solutions are produced 
under strict laboratory control assuring the highest quality 
and purity of product. Quantities from 5 grams up of both 
sulphate and phosphate type solutions are supplied from 
stock in the new unbreakable, transparent containers. 

General Plate Solutions from Metals & Controls have 
been described by long-time platers of jewelry and decora- 
tive items as producing the most brilliant finish they’ve 
ever experienced. For applications requiring protection 


~ lewelry and Decorative Arts 





against corrosion and tarnish, and for uses where the me- 
chanical properties and adherence to the base metal are of 
primary importance, General Plate Solutions give unex- 
celled results . . . and they cost no more. 

If you’re looking for Rhodium Plating Solutions and 
service from your supplier, look to Metals & Controls. 
Technical assistance is yours for the asking . . . no obliga- 
tion, of course. 

Bulletins PLA-4 and PLA-11 give complete information 


METALS & CONTROLS 


1410 FOREST STREET. ATTLEBORO. MASS.. U.S.A 
A DIVISION OF TEXAS INSTRUMENTS INCORPORATED 
GENERAL PLATE PRODUCTS: Clad Metals + Electrical Contacts + Truflex@ Thermostat Metal + Platinum Metals + Reactor Metals + Radio Tube & Transistor Metals 
PLATING 
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A Timely Message on 


Tenacity of the individual 


by Ben P. Sax 


Chairman of the Board, American Buff Company 


Dogged perseverance, backed by belief based on knowledge, has 
made a lot of little fellows rich, in the face of discouragement 
by the experts. One of the most recent illustrations is 

the triumph of a Kentucky farmer. 


Knowing the terrain and the underlying oil supply, farmer 
Turner, a self-taught oil expert, persuaded a gas company to 
drill for oil in “a poor man’s field” in easy reach of water- 
well equipment (and its comparatively small well cost). They 
struck oil. But, faced with high costs of separating it from 
the salt-water-and-oil mixture, they sold out in disgust to 
Turner, who had obtained the leases. 


“Tenacious Turner” still believed it could be done — and 

easily — although geologists and oil experts had always 

insisted it could not be commercially economical. With powerful 
pumps, he drew down the water level fast, let the rock-trapped 

oil flow into the bore. In one day, Turner’s method now produces 
as much oil as the company’s efforts produced in an entire month. 


The balance of the oil boom story: the poor farmers on poor 
land are now rich owners on easy street. Just one more example 
of the spark that led pioneers not only to settle and build our 
land, but also to develop the industrial marvels which keep 

our standards of living always on the rise. 


Ben P. Sax 





“For the job that’s TOUGH— use an AMERICAN BUFF” 


World's Largest Manufacturer 
a ) om . of Buffs and Polishing Wheels for 
me ; \ Every Finishing Operation. 


> 


Y “y Plant No. 3 a a —e 
di we Plant Ne. 2 
BIAS CLOTH «+ BIAS SISAL © UNIT CLOTH OR SISAL 
Patented CENTERLESS Construction PaVwenican pi}hy (Gompangy 
Pat. No. 2,582,506 


2414 S$. La Salle Street Chicago 16, Illinois 


AMERICAN BUFFS ARE REGULARLY ADVERTISED IN FORTUNE MAGAZINE 
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“THIS STEVENS AUTOMATIC BARREL PLATING MACHINE IS 
SAVING US $1,200 A MONTH IN CADMIUM, ALONE!” says 


Accurate plating — not overplating — not underplating 

. that’s how Nelkin is saving $1,200.00 a month. 
Their Automatic is plating at the rate of 60,000 pounds 
a week. And, it’s been doing it for over one year with 
no downtime whatsoever! 


This is the kind of production and economy that 


Stevens’ users have come to depend on. They know 





MR. JULIAN NELKIN 
PRESIDENT 
NELKIN CAD-O-MATK 

iv ibislin CMe) ia 


YORK, N.Y 











their Stevens Automatics will deliver accurately — 
economically — dependably — everytime! 


If your present method of plating isn’t giving you 
all these advantages, better call your local Stevens 
Representative right now! Let him show you the 
Stevens automatic barrel plating way to more profit- 
able metal finishing! 


Remember — When you go automatic . . . go STEVENS! 


frederic b.- 
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SOLVAY CHEMICALS 
for} METAL FINISHING, CLEANING, PROTECTION 





Uses: Chromium plating. 

Anodizing of aluminum to resist corrosion. 

Pickling and bright dipping of copper, copper alloys, 
zinc, cadmium, aluminum, magnesium. 

Active ingredient in chromate conversion coatings. 
Packaged in Steel Drums. 





Uses: Pickling and bright dipping of copper, copper alloys, 
zinc, cadmium, aluminum, magnesium. 
Active ingredient in chromate conversion coatings. 


Packaged in Paper Bags, waterproof Burlap Bags, Fiber 
Drums, Steel Drums, Tank Cars, Tank Trucks. 





Use: Active ingredient in chromate conversion coatings. 
Packaged in Paper Bags, Fiber Drums, Steel Drums. 





Use: A most effective paint stripper. In specialized 
solvent-type formulations, quickly and thoroughly removes 
caustic-resistant organic finishes from wood, aluminum, etc. 





Methylene Chloride (Also see above). Non-flammable. Low 

in toxicity. Used to dilute flammable solvents to raise 

flash points into the safety zone. Used with an evaporation 
retardant for cold dip degreasing of metal parts. Packaged 
in Drums, Tank Cars. Carbon Tetrachloride. Solvent for 

metal degreasing. Non-flammable. ny in Tank Cars, 
non-returnable Rheemcote Lined Drums. Chloroform. Non- 
flammable solvent. Packaged in Tank Cars, non-returnable 
Drums. Monochlorobenzene. Solvent of moderately high 

flash point. Packaged in Steel Drums, Tank Cars, Tank Trucks. 
Ortho-dichlorobenzene. Solvent of moderately high flash point. 
Packaged in non-returnable Steel Drums, Tank Cars, Tank Trucks. 





Uses: Forms an invisible, water-soluble gamma oxide protective 
film that guards metal surfaces against corrosion. 


Used with nitrates for heat treating metal. Low melting point. 
Used with caustic soda for blackening steel. Oxidizing agent. 
Packaged in Barrels, Steel Drums, Bags, Tank Cars. 





Uses: Used as a depolarizer, to remove hydrogen gas from 
metal surface. 


Used in metal salt solutions to purify. Removes iron 

in nickel plating. 

Cleans, brightens metal surfaces. 

Oxidizing agent for phosphate coatings. 

Oxidizing agent for zinc phosphate baths. Removes iron. 
Packaged in returnable Aluminum Drums, Tank Cars, Tank Trucks. 





Use: In metal annealing salt baths, assists in dissolving 
oxide impurities. 
Packaged in pressurized Tank Cars. 


SOLVAY PROCESS DIVISION 
ALLIED CHEMICAL CORPORATION 
61 Broadway, New York 6, N. Y. 


llied 
hemical 


Please send me further information on 





(list products and uses 





that interest you) 








SOLVAY PROCESS DIVISION 


61 Broadway, New York 6, N.Y. Name 





Company 





Address. 











| 
| 
| 
| 
| 
I 
| 
l 
| 
I 
| 
| 
| 
| 
I 


City 


SOLVAY branch offices and dealers ore located in major centers from coast to coast. 
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Rectifiers Equipment, ond Supplies for Metal Finishing 


‘ekes | 

FOR 
DIAMONDS 
OF 


THE 


SIGN 
FINISHING 
QUALITY 


Now, here’s a fast, easy, economical way to 
almost double the protection against corrosion 
on your product. Simply follow up the IRIDITE 
process with a fast. easy application of IRILAC 
. and you've given your product extra pro- 
tection for longer resistance to corrosive condi- 
tions, longer shelf or storage life protection 
from handling, and increased beauty for more 
attractive appearance and faster sales. 


ON ALUMINUM 
An IRIDITE-IRILAC finish will provide 


longer life for storm doors, windows, outdoor 
furniture, auto parts and accessories, tubing or 
wire goods. And, you have a choice of color 
finishes such as natural aluminum and golden 
yellow. Other colors may be obtained by an 
additional dye operation. 


ON MAGNESIUM 


IRILAC over an IRIDITE No. 15 finish in- 
creases corrosion protection, and provides resis- 
tance to finger printing and abrasion on all types 
of products, with color appearance ranging from 
light to dark brown. 


ON ZINC 


IRIDITE plus IRILAC gives your product 
longer life and brighter appearance. Color 
choices range from clear IRIDITE to olive 
drab, plus colored dye finishes. 


NOW—A Great New 
Combination for 


DOUBLE 


>> PROTECTION 
Against 


Corrosive Conditions 


on Aluminum, 
Magnesium or Zinc 


GirnnpD 
CHROMATE CONVERSION COATINGS 


and 


CLEAR PROTECTIVE COATINGS 


IRIDITE is the tradename for a specialized 
line of chromate conversion coatings that 
can be applied to any non-ferrous metal by 
brush, dip or spray methods—at room 
temperatures—manually or with automatic 
equipment. Upon application, a thin film 
forms which becomes an integral part of the 
metal itself, and thus cannot chip, flake or 
peel. No special equipment, exhaust systems 
or specially trained personnel are required. 


IRILAC is the tradename for a line of clear 
protective coatings for all metals. As safe and 
easy to handle as water, they may be applied 
by brush, dip or spray methods. No exhaust 
or special fire protection equipment required. 
Adds protection and abrasion resistance to 
any base metal, plated part or parts treated 
with electrolytic or chemical post treatments, 
without chemical change. 





For complete technical informa- 
tion on IRIDITE Chromate Con- 
version Coatings or IRILAC Clear 
Protective Coatings, write for 
FREE TECHNICAL MANUAL. Or, 
see the Allied Field Engineer in 
your area. He's listed under 
“Plating Supplies” in the yellow 
pages. 





Allied Research Products, TNC. 4004-06 st MONUMENT STREET © BALTIMORE 5, MARYLAND 


BRANCH PLANT: 400 MIDLAND AVENUE e 
West Coast Licensee for Process Chemicals: L. H. Butcher Co. 


TTT Shia © 
Chromoate 
Coatings 


Chemical ond Electro - 
chemical Processes, Anodes, 


LP RILAC 


DET 


TTT 7 hi © 
Plating 
Brighteners 


, arp 
Chemicals & 
Supplies 


Cleor 
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The NEW STUTZ Plating Barrels 


Low headroom design 
New materials 


Stutz complete cycle assembly for operation in 
tanks with driving mechanism located external- 
ly. Lifting and lowering of unit reduced to a 
minimum. Cylinder is totally submerged in 
operation. Belt drive is positive timing design 
and belts can be changed if necessary in sec onds 
without tools. Saddle horns are located on 15” 
centers. ‘athode contactors dangler type stand- 
ard, other types available. Cylinder hangers 
are cast steel protected with special hard rubber 
or fused vinyl chloride. 


Cylinders can be supplied in special sizes, par- 
titions if necessary and special cathode con- 
tactors as required. 


Barrel assembly units are made to fit all makes 
of tanks. 


PRON 
e - TEM 

LAS ° POLYPROPYLEN 
pLEXIG 


Cylinder rotation in this design is provided by 
motor drive mounted directly in super struc- 
ture bridge member. Total weight and overall 
height has been greatly reduced. Handling 
therefor is fast and smooth. Cylinder trans- 
ported from one operation to the next under 
continuous rotation. In this manner solution 
dragout is reduced to a minimum. Rinsing time 
following alkali cleaning, acid pickling, etc., is 
greatly reduced. Overall dimensions of tanks 
is lessened by the elimination of motor drive 
platform. Electric service 440, 220, or 115 
volt with grounded cable and Hubble-lock 
heavy duty safety connector. 
Sizes 12” to 18” inside diameter— 


24” to 42” long—perforations 3/32” 
standard. A\ll other sizes available. 


Tanks in single and multiple—Power 
equipment — dryers — filters — heat 
exchangers — chemicals — anodes — 
ventilation, etc. 


Barrel assembly units are made to fit all makes of 
tanks. 


STUTZ Portable Plating Barrels 


The Stutz Portable Barrel is made in 3 standard sizes with cylinders having inside dimensions of 6x12”, 
8’"x18” and 10”x20” 1.D. Smaller upon application. Standard openings are 3/32”. Smaller or larger 
openings can be furnished as required. 


@ Baskets in perforated metals or wire mesh. 
@ Load/Unload Stand for convenient and fast handling of work load. 


Write for Catalog and Prices We Invite your Inqutries 
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You don’t need a Cleaner—you need an idea that will increase 
your profits; our Bright Copper products aren’t worth a cent 
unless they give you improved products; our Strippers ought to be 
a way to reduce operating costs; our Electropolishing or Bright 
Dipping or any other MacDerm‘d product should be the means 
to reducing labor costs. You need 1pEas that 


help, not just products... and we sell ideas ae | D. 
at MacDermid. Ask to see your MacDermid ac erm 
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A CRITICAL EXAMINATION of the FERROCYANIDE 
DETERMINATION of CADMIUM and RELATED REFERENCES 
by HELEN M. ROSENBERGER and CLARENCE J. SHOEMAKER* 


The need of small plating establishments for simple analytical procedures which can be performed 
by unskilled technicians with a minimum of equipment is examined. The volumetric determination of 
cadmium in plating solutions is the example used and reasons are given for the preference of the EDTA 


method over the potassium ferrocyanide titration. 


STEVENS AND Lancy! recently pointed to the need of small 
plating establishments for simple plating analysis procedures. 
These methods may lack the ultimate in sensitivity and 
accuracy but they should provide the needed results in a rapid 
and simplified manner. The procedures should be adaptable 
to readily available, inexpensive equipment and unskilled 
technicians. 

Standard volumetric titration methods are best suited to 
these conditions and for years the method most commonly 
used for zinc and cadmium has been the potassium ferro- 
cyanide titration. Most of the inexperienced technicians are 
probably dependent on a reference source for the description 
of the method and calculation of results. The authors would 
like to point out the possible pitfalls of indiscriminate use of 
such references. 

In the course of routine analysis of a cadmium plating solu- 
tion some anomalous results were encountered between two 
laboratories. The routine procedure involved the precipita- 
tion of cadmium as the sulfide, redissolving the precipitate and 
determining the cadmium content volumetrically by titrating 
with potassium ferrocyanide using uranyl acetate as an ex- 
ternal indicator. This method is essentially that described in 
the first edition of Langford.*? The results of laboratory “A”’ 
were consistently 4.5 to 4.6 oz Cd/gal whereas laboratory “B” 
obtained 3.2 to 3.3 oz Cd/gal. 

A thorough investigation into the techniques used in the 
two laboratories finally turned up one point of difference in the 
procedures. Laboratory “A” with consistently high results, 
followed the Langford text which recommended standardizing 
the potassium ferrocyanide against pure zinc metal and con- 
verting to the cadmium equivalent by an indicated multiply- 
ing factor of 1.79. Laboratory “B”’ prepared the sample in the 
same manner but following the preferred analytical technique, 
standardized the reagent directly against pure cadmium metal. 

As a result, we decided to evaluate the methods described 
in several references that were readily available to us. In the 
early edition, Langford prepared a solution of potassium 
ferrocyanide, which, when standardized against pure zinc 
metal, is equivalent to 0.01 grams of zinc per milliliter. It is 
stated that this solution is also suitable for titrating cadmium, 
in which case 1 milliliter is equivalent to 0.0179 g cadmium. 

A potassium ferrocyanide solution was prepared and stand- 
ardized against both zinc and cadmium metal. The stand- 
ardization was performed by visual titration, as described by 
Langford, using uranyl acetate as an external indicator. The 
solution was also titrated potentiometrically using a platinum- 
calomel electrode system’: ‘:* to eliminate any possibility of 
over shooting the end-point. The results of the standardiza- 
tion are shown in Table I. It is readily seen that two divergent 
cadmium factors are possible. One factor obtained by direct 
titration of cadmium and one factor derived by calculation 
from the zinc equivalency. 

In an effort to determine which of these values was the true 


*Chemical Research and Engineering Department, A. B. Dick Company, Chicago 48, 
ltinois 
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factor, the freshly standardized reagent was then used to 
titrate a cadmium plating solution. The cadmium content of 
the solution was assayed at 3.3 oz Cd/gal by electrolytic dep- 
osition and confirmed by a gravimetric method. A 10 mil- 
liliter sample of the plating solution was used in all cases and 
the results are given in Table II. 

Using the factor found by direct titration of the reagent 
against cadmium, the potentiometric results of 3.26 oz Cd/gal 
are in excellent agreement with the assay value of 3.3 oz 
Cd/gal. The use of the factor derived by calculation from the 
zine equivalency gives a cadmium content of 4.66 oz/gal. 
Therefore, the true factor was obtained by direct titration of 
the cadmium metal. 

Since the visual titration of cadmium consistently required 
4 milliliters less of titrant than the potentiometric titration, 
it is obvious that a false end-point had been reached. Thus the 
visual titration, being short of the stoicheiometric end-point, 
may have appeared to give approximately correct results of 
3.7 oz Cd/gal only because the false end-point was com- 
pensated for by the high cadmium factor derived from the 
standardization of the reagent against zinc. 

In a later edition, Langford states that the potassium 
ferrocyanide should be standardized against cadmium and 
that it is not satisfactory to calculate the equivalency of the 
solution in terms of a cadmium factor from a zine standardiza- 
tion. However, in using this reference for the calculation of 
results, it was noted that for simplicity a conversion factor 
multiplied by the milliliters of titrant gave the concentration 
of cadmium in oz /gal (ml of ferrocyanide used x 0.1600 = oz 
Cd/gal). This conversion factor represents the aliquot of the 
sample, factor of the titrant and conversion of g/liter to oz/gal. 
Since the reference is British, the conversion factor represents 
British gallons rather than U.S. gallons. Therefore, where 





TABLE | 
STANDARDIZATION OF POTASSIUM 
FERROCYANIDE REAGENT 


Standard Used 
Zinc metal 


Method Factor Found 
Potentiometric ).0102 g Zn/ml 
0102 g Zn/ml 
0104 g Zn/ml 
0128 g Cd/ml 
0128 g Cd/ml 


Zinc metal Potentiometric 


Zinc metal Visual-external ind. 
Cadmium metal Potentiometric 
Cadmium metal Potentiometric 
Cadmium metal Visual-external ind. 
Zinc metal Calculated to Cd equiv- 

alency by Langford 1.79 

factor 0183 g Cd/ml 
Zine metal Calculated to Cd equiv- 
alency by molecular 


weight factor of 1.72 0.0174 g Cd/ml 


*False end-point was observed. Persistent fading made true end-point difficult for 
ntrained observer 
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TABLE Ill 
TITRATION OF CADMIUM PLATING SOLUTION 
(10 ml sample) 
Oz Cd/Gal 


0.0183 F 
0.0128 F Derived by 
Derived 


from Cd 


Calculation 
from Zn 
Standard- Standard- 
Method ml K,Fe(CN)< ization ization 
Potentiometric 18.10 $3.27 4.65 
Potentiometric 18.95 3.26 4. 66 
Potentiometric 19.00 3.26 +. 66 
Visual-external 
indicator 15.20 2.08 3.73 
Visual-external 
indicator 14.80 2.02 3.62 
Visual-external 
indicator 5.00 2.05 3.66 


00 
) x 0.154 


1 
ml KyFe(CN), x F x 


where oz Cd/gal 





3.26 oz Cd/gal was found, the technician using the Langford 
calculation would obtain 3.9 oz Cd/gal. This represents an 
error of 18 per cent. Thus, laboratory “A's” erroneous results 
of 3.7 oz was actually reported as 4.5 oz/gal, representing a 
total analysis error of 36 per cent. 

Gray’ cites the same method for cadmium and he standard- 
izes the potassium ferrocyanide against 0.25 grams of cadmium 
metal. The calculation of results for a 5 ml sample is then 
shown by the equation: 

' smi K,yFe(CN)¢ for sample 
oz Cd/gal = 6.67 x . . 
ml K,yFe(CN), for standardization 
Thus the 6.67 factor is only valid when a 5 ml sample is used 
and when the standardization of reagent has been made with 
exactly 0.25 grams of cadmium metal. 

Graham’ also standardizes against zinc and then calculates 
the cadmium equivalent. However, a typographical error 
appears in the cadmium calculation and the equation does not 
give an oz/gal value although it is so listed. 

Blum and Hogaboom’® recommend standardizing against 
cadmium and give a concise explanation of the derivation of 





TABLE Il 

STANDARDIZATION OF EDTA REAGENT 

Standard Weight ml EDTA 
Zinc metal 0.2261 g 35.00 
Zine metal 0.1578 g 24 30 
Cadmium metal 0.1995 g 17.80 
Cadmium metal 0.2091 g 23.40 


Factor Found 
0.0065 g Zn/ml 
0.0065 g Zn/ml 
0.0112 g Cd/ml 
0.0112 g Cd/ml 
Zine metal calculated to cadmium equivalent 
+e M. W. cadmium 
0.0065 g Zn/ml x 
M. W. zine 

Titration of Cadmium Plating Solution (10 ml sample) with 
EDTA Reagent. 

Operator A 22.00 3.30 

Operator B 21.90 3.28 

Operator C 22.00 3.30 


€.0112 g Cd/ml 


oz Cd/gal 
oz Cd/gal 
oz Cd/gal 


1000 
where oz Cd/gal = ml EDTA x 0.0112 x x 0.134 


the calculation. This gives the inexperienced technician a 
clear incite into the mathematics involved. 


1,10 using 


The newer method of complexometric titration 
EDTA (disodium ethylenediamine tetraacetate) is a pref- 
erable method for the plant technician. The method utilizes 
an internal indicator which gives a good, sharp color change 
at the end-point and may be standardized against zinc and 
calculated to the cadmium equivalent with accurate results as 
indicated by the data in Table III. The results of three 
operators using the EDTA method for the first time on the 
cadmium plating solution are also shown. 

From past experience, we have found that technicians 
occasionally alter the sample size or readjust the recom- 
mended concentration of the titrant to speed up the titration 
and then neglect to change the calculation to compensate for 
the change. From the several references cited above, it 
would seem very worth while if the authors of such references 
would interpret the derivation of the multiplying factor. 
Thus when the technician modifies the procedure it will be- 
come obvious to him that a calculation change is also required 


to obtain correct results. 


REFERENCES 

‘Stevens, F., and L. E. Lancy, Plating 45, 832-4, (August 1958) 

"Langford, K. E., “Analysis of Electroplating and Related Solu- 
tions,” Ist. ed., 24-5, 326-7, Draper Limited, Middlesex, England 
(1951) 

*Kolthoff, |. M., and N. H. Furman, “Potentiometric Titrations, 
324, Wiley, New York (1931) 

‘Lingane, J. J., “Electro Analytical Chemistry,” 91, Interscience 
Publishers, New York (1953). 

Kolthof, |. M., Laitinen, H. A., “pH and Electrometric Titra 
tions,’ 2nd. ed., 109-16, Wiley, New York (1941). 

‘Langford, K. E., “Analysis of Electroplating and Related Solu- 
tions,’ 2nd. ed., 34, Draper Limited, Middlesex, England (1958) 

‘Gray, A. G., “Modern Electroplating,” 123-4, Wiley, New 
York (1953). 

‘Graham, A. K., ‘Electroplating Engineering Handbook,’ 237, 
Reinhold, New York (1955) 

‘Blum, W/., and G. Hogaboom, “‘Principles of Electroplating and 
Electroforming,”’ 3rd. ed., 175, 198, McGraw Hill, New York 
(1949) 

"Metal Finishing Guidebook Directory,” 27th. ed., 656-7, 
Metals and Plastics Publication, Inc., New Jersey (1959). 





Helen M. Rosenberger graduated from 
Mary Manse College, Toledo, Ohio with 
a BS in 1945 and has done graduate study 
at DePaul and Northwestern Universities 
She has been with A. B. Dick Company for 
twelve and a half years and at the present 
time is staff chemist, Analytical Section 
Prior to her present connection she was an 
analytical chemist with Monsanto Chemical 
Company, Dayton, Ohio. She is a member 
of the American Chemical Society and has 
co-authorized several analytical papers with 
Dr. Shoemaker. 


Dr. Clarence J. Shoemaker was graduated 
from Hope College, Holland, Michigan 
with an AB in 1938. He received a PhD in 
organic chemistry from Indiana University in 
1942. At the present time he is manager of 
the Ink and Analytical Section of the A. B. 
Dick Company. He is a member of the 
American Chemical Society, Phi Lambda 
Upsilon and Sigma Xi. 





1152 


PLATING 





PROGRESS TOWARD THE DEVELOPMENT 
OF A NONEMBRITTLING CADMIUM 
ELECTROPLATING PROCESS 


lil. The Use of Triethanolamine 


In Cadmium Plating Solutions 


by P. N. VLANNES, S. W. STRAUSS and B. F. BROWN* 


Non-cyanide aqueous baths containing triethanolamine or triethanolamine plus glycine were investi- 
gated over a wide range of composition and pH for their characteristics in plating cadmium on ultra- 
high-strength steel. Plating evaluation included current-density characteristics, embrittlement characteri- 
stics, and barrel-plating characteristics including bath life in continuous plating. Results of delayed- 
fracture tests indicate that under controlled current-density conditions, the triethanolamine bath is 


nonembrittling 


INTRODUCTION 
IN A PREVIOUS PAPER, it was shown that plating of cadmium 
from an ammoniacal solution containing salts of amino acids 
results in markedly lower hydrogen embrittlement than plat- 
ing from the standard cyanide bath.! Studies have been ex- 
tended on one of the more promising amino acid baths, the 
cadmium glycinate bath, to determine the desirability of 
using an organic base instead of ammonium hydroxide to 
control the pH of the bath. The composition of the aqueous 
glycinate bath was modified with triethanolamine (TEA) 
additions which not only controlled the pH of the solution but 
also served as a complexing agent for the cadmium. The 
investigation was extended to determine the characteristes 
of triethanolamine-complexed cadmium-plating solutions, and 


the results are given in the present paper. 


BATH COMPOSITION 


Screening experiments were performed by plating cadmium 
from the following: (a) the modified glycinate bath (TEAG) 
containing 1 M/l cadmium, 0.1 M/I to 2 M/I glycine and 0.25 
M/I to 3.77 M/I triethanolamine, (b) glycine-free solutions 
(TEA) containing the same concentrations of cadmium and of 
triethanolamine as in (a), and (c) solutions containing 100,- 
300,500 and 667 grams of 83CdSO,.8H,0, of CdClo.2 1/2 H,0, 
and of Cd (CH*®COO):.2H20 in one liter of pure triethanola- 
mine; it was necessary to heat this last group of solutions in 
order to solubilize the salts or to effect a uniform mixture. 


Table I gives compositions and pH values for the TEAG and 


*Physical Metallurgy Branch, Metallurgy Division, U. S. Naval Research Laboratory, 
Washington 25, D. C 
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TEA baths used to barrel plate tensile specimens. The com- 
position and pH data in Table II are for TEA solutions used 
to evaluate current-density characteristics when both the 
salt and TEA concentrations were varied, and to plate tensile 
specimens under controlled current-density. 


CURRENT-DENSITY CHARACTERISTICS 


Cadmium-Aqueous TEA Solutions 


The Hull Cell method was used to determine current- 
density characteristics of the TEAG and TEA baths. As 


* HIGH CURRENT DENSITY 
#© LOW CURRENT DENSITY 


Fig. 1. Hull Cell data for the triethanolamine solutions 
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TABLE I 


COMPOSITION OF TEAG AND TEA BATHS 
USED IN BARREL PLATING EXPERIMENTS 


3CdSO0,.8H,0 TEA pu 
Bath (M/1) 

Modified Glycinate l 
(TEAG)* 


~ -) -) =) =) 


l 
l 
l 
l 


— 


Triethanolamine (TEA) 


“ec eo @ 


~~ -~) +) +) © 


*These baths contair 15 M/I glycine 





TABLE I 


COMPOSITION OF CADMIUM-TRIETHANOLAMINE 
SOLUTIONS USED IN PLATING EXPERIMENTS 
UNDER CONTROLLED-CURRENT-DENSITY 
CONDITIONS 


3CdS0,.8H,0 TEA pu 
(M/1) (M/1) 


00 
00 
00 


67 
67 
67 
67 


00 


00 


© © © © 
oa Oo Oo oF 





shown in Fig. 1, the current-density latitude for satisfactory 
plating from the TEA solutions increased with an increase in 
the concentration of triethanolamine and of cadmium. Similar 
results were obtained for the TEAG bath. The best plating 
range for the TEA bath was about 1 to 27 amp per ft’, and 
that for the TEAG bath about 3 to 25 amp per ft’. 


The effect upon plating characteristics produced by adding 
small amounts of each of the following additive materials to 
the TEAG bath was investigated: chromium acetate, cobalt 
acetate, nickel citrate, nickel nitrate, copper acetate, copper 
chloride, copper sulfate, 2-naphtalene sulfonic acid, 3-6 
naphtalene disulfonic acid, dextrose, and a commercial 
brightener. Fig. 2 shows that in general the additives did not 
increase the plating latitude to any appreciable degree. From 
Fig. 3 it can be seen that the addition of small amounts of 
copper salts to the TEAG baths yielded reflective deposits at 
current densities of about 10 to 40 amp per ft®, whereas the 
same additive in the TEA bath (Fig. 4) gave a satiny deposit. 
As the concentration of the copper was increased, the plating 
latitude decreased in both the TEAG and TEA baths. Fig. 5, 
in which the plating latitude is plotted as a function of the 
concentration of TEA and of cadmium, indicates that (a) as 
the cadmium concentration increased the plating latitude 
increased, up to a concentration of about 1M cadmium, and 
(b) as the TEA concentration increased the plating latitude 
decreased. An examination of the Hull Cell plates showed that 
for a given concentration of cadmium the appearance of the 


deposit improved as the concentration of the TEA was in- 


NAPHTHALENE S g/t NAPHTHALENE 
OC MgSO, “4,0 MOC gig SOyH ly 


q/t CUPRIC ACETATE 
Cu(CHyCOO), HD 
420 275 190 130 84 
Rinaidlimeiadlinmnsth 
AMPS PER SQ FT 


MTT 
se WO PLATE STREAKED L-to ROUGH 
BRIGHT BURNT 
POWDERY 


Fig. 2. Hull Cell data for the triethanolamine-glycinate bath 
with various additives. 
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Fig. 3. Hull Cell data for the triethanolamine bath with 
copper additive. 


creased. In the absence of TEA adherent deposits could not 


be obtained. 


Cadmium—Pure TEA Solutions 

For those solutions containing cadmium salts in pure 
thriethanolamine, Hull Cell tests were made at two tem- 
peratures, approximately 100-110C and at 140—-150C, using 
a ceramic cell in a constant-temperature bath. In some in- 
stances the temperature of the solution rose to values as high 
as 180C, due to the high electrical resistivity of these solutions. 
Vithough adherence of cadmium to copper plates was excel- 


lent and the deposits smooth, the adherence of the cadmium 


Fig. 4. Hull Cell data for the triethanolamine-glycinate bath 
with copper additive. 


to steel plates was poor. At high current densities there was a 
tendency for cadmium crystals to form on the surface of the 
plate; this effect was more pronounced with steel than with 


copper plates. 


BARREL-PLATING CHARACTERISTICS 
The TEAG and TEA baths were found to be satisfactory 
for barrel plating, using a laboratory-scale barrel and the con- 
ditions described in a previous paper. These baths were also 
subjected to continuous barrel plating, and the results showed 
that it was possible to plate from these solutions 24 hours a 


day for 30 days without replenishing any of the constituents, 





TABLE Ill 
DELAYED FRACTURE TESTS FOR SPECIMENS BARREL-PLATED 
FROM THE MODIFIED GLYCINATE BATH* 


Bath Cadmium 


Survival Time of Bars 


100 Hours or More 


Less Than 100 Hours (Unembrittled) 


Average 


Survival Number Number 


Triethanol- Time of Per of 


Bath Number M1 amine M/1 (hrs) Bars Cent Bars 


Modified Glycinate 119 26 Q° { 36 16 

(TEAG) 0.15 M 161 31 2 

Glycine 1 liter 162 : 7 1+ 
163 ‘ 3 
164 é 3 


4 


Standard Cyanidet 


*AISI steel heat treated to 285.000-300,000 psi ultimate tensile strength 

Microscopic examination alone 

tCyanide Bath—3.5 oz CdO and 17 oz NeCN per aal, and 12 oz per 100 gal of R. O. Hull Co.—20 XL brightener. Specimens broke on loading between 40-70 per cent 
of notched tensile strenath 
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TABLE IV 


DELAYED FRACTURE TESTS FOR SPECIMENS BARREL-PLATED 
FROM THE TRIETHANOLAMINE BATH* 


Survival Time of Bars 





100 Hours or More 
Less Than 100 Hours Unembrittled 
Average 
Survival Number Number 
Bath Cadmium __ Triethanol- Time of of Per 
Bath Number M/I amine M/1 (hrs) Bars Bars Cent 


Triethanolamine 116 26 : 60 40 
TEA 156 32 é 2 50 

107 51 d : 69 31 
105 { 2s : 100 
101 : 100 
103 100 
147 33 
148 100 
149 100 
150 67 
151 100 
152 100 


— OO = 


oS eS we 


Cyanide Batht 


_ 
or 


100 


“Specimens were AIS! steel heat treated to 285,000 psi ultimate strenath. Root redius 0.001 inch 


tCyenide Bath—3.5 oz CdO and 17 oz NeCN per gal, and 12 oz per 100 gal of R. O. Hull Co.—20 XL brightener. Specimens broke on loading between 40-70 per cent 
f notched tensile strength 





TABLE \ 
DELAYED FRACTURE DATA FOR SPECIMENS PLATED FROM 
THE TEA BATH UNDER CONTROLLED CONDITIONS 


Survival Time of Bars 


Average Less Than 100 Hours 100 Hours or More 
Current Survival Number Number 
Bath Cadmium ' Density* Time of Per of Per 
Number M/I Amp ft2) (hrs) Bars Cent Bars Cent 


215 5 15.00 < 100 
210 : 2 19.20 ; 100 


218 7 5 12.80 ; 100 
219 7 8.02 15.00 { 100 


195 1.8 19.20 : 100 
106 ‘ 2 2 80 : 100 


199 3 9 20 : 100 
200 : 8 96 : 100 


204 5 ‘ ‘ : 100 


205 67 


207 


208 


168 
169 
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3CdS0,-8H,0 (9/2) 


Fig. 5. Plating latitude of various cadmium triethanolamine 
solutions. 


except for maintaining a constant volume of liquid by periodic 
additions of distilled water and renewal of the cadmium anodes. 


EMBRITTLEMENT CHARACTERISTICS 
The delayed-fracture test and the method of evaluating the 
test results were described in previous papers.':? Delayed 
fracture data for TEAG barrel-plated tensile bars are given 
in Table III, and Table IV contained similar data for TEA 


barrel-plated specimens; the data for cyanide plated speci- 


mens are included for comparative purposes. The results 
show at the TEAG and TEA baths are comparable to each 
other and that both baths are superior to the cyanide bath, 
from the standpoint of hydrogen embrittlement. 


In barrel plating, it is difficult to control the current density; 
therefore, in order to obtain a more accurate evaluation of the 
behavior of these baths, additional specimens were plated 
from the TEA bath under controlled-current-density condi- 
tions with a cylindrical cadmium anode and a concentric 
rotating delayed-fracture test bar. The delayed-fracture data 
in Table V show that out of a total of 43 specimens tested, 40 
specimens, or 93 per cent, survived the 100-hour test. These 
results suggest that under controlled-current-density condi- 
tions the TEA bath fulfills the criteria for nonembrittlement 


as set forth in this series of papers. 


SUMMARY 


1. The plating characteristics of aqueous cadmium baths 
containing triethanolamine (TEA) or triethanolamine plus 
glycine (TEAG) with and without additives, have been inves- 
tigated. Satisfactory plates were obtained from these solu- 
tions, the concentration of cadmium being set at 1M /] and the 
concentration of TEA for proper control of the bath being set 
at 1.26 to 1.51 M/Il; in the case of the TEAG bath the con- 
centration of glycine was 0.15 M/l for optimum plating 
conditions. 
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2. Continuous plating, using a horizontal plating barrel, 
showed that it was possible to plate from the TEA and TEAG 
baths 24 hours a day for 30 days without attention, except 
for maintaining a constant volume of liquid by periodic addi- 
tions of distilled water and renewal of the cadmium anodes. 


3. Results of delayed-fracture tests, using plated cylindrical 
notched tensile specimens of AISI 4340 steel heat-treated to 
approximately 285,000 psi ultimate tensile strength, and sub- 
jucted to an applied load of 75 per cent of the notched tensile 
strength of the unplated specimen, indicate that under con- 
trolled-current-density conditions the TEA bath is non- 
embrittling. 
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AN OUTLINE OF THE CHEMISTRY 

INVOLVED IN THE PROCESS OF 

CATALYTIC NICKEL DEPOSITION 
FROM AQUEOUS SOLUTION 


PART | 


by G. GUTZEIT* 


INTRODUCTION 

Selective deposition by catalyzed reduction of an adherent, 
amorphous, nickel (85-97 per cent)-phosphorus (3-15 per 
cent) coating on metallic substrates from aqueous solutions 
so-called “electroless” nickel plating as opposed to electro- 
plating—was described by Brenner and Riddell of the Na- 
tional Bureau of Standards in 1946—47,':* and later (1947 
1952) developed further by General American Transportation 
Corporation into a large-scale production process (also suitable 
for non-metals) known under a registered trade name.** It 
has today gained acceptance by many progressive industries 
for numerous applications, which take advantage of its unique 
qualities—such as uniform thickness regardless of shape or 
nature of the base material; hardness which can be further 
increased by heat treatment; relative freedom from porosity; 
and superior corrosion resistance—due to the particular char- 
acter of this “metallic glass.” 

The process is based on the controlled, autocatalytic re- 
duction of nickel cations by means of hypophosphite anions 
in the presence of water. While both alkaline and acid solu- 
tions have been used, most commercial baths today operate 
at pH values below 6.0. According to A. Brenner, the 
significant gross equations can be written: 

(I) 
Catal. (Ni°) 

Ni + |H.PO + HO . oe 

Nickel Hypo- Water Metallic 
phosphite Nickel 


Anion 


Cation 


2H + H{|HPO,| 
Hydrogen Acid 
Ortho- 
phosphite 


Cations 


Anions 
A Fs 11.5 K cal/mole 

Concurrently, more hypophosphite anions are oxidized to 
orthophosphite anions with evolution of gaseous (molecular) 

*Associate Director, Research and Development Department 
Transportation Corporation, Chicago, Illinois 

**KANIGEN® is @ trademark which identifies chemical nickel coating by General 
American Transportation Corporation and its licensees, the product resulting therefrom 
and compositions produced by them for use in chemical nickel coating 


NOTE This paper was first presented at the Annual Meeting of the American 
Chemical Society in Boston, Mass., April 1959 


General Americar 
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hydrogen through the catalytic action of the metallic nickel 
formed in reaction (I): 
Catal. (Ni°) 
|H-PO.|- + H.O > Hi/HPO,|- + H:T (II 
\ Fs = 23 K cal/mole 
Moreover, some of the hypophosphite is reduced to supply 
ultimately the elemental phosphorus which “alloys” with the 
metallic nickel. Nickel being a catalyst for both reactions (1) 
and (II), the process is self-sustaining. 


Standard textbooks of Inorganic Chemistry*® teach that the hypo- 
phosphorous anion is a strong reducing agent. It precipitates from 
their salts silver, gold, the platinum group metals and even mercury, 
copper and bismuth at room temperature in the elementary state. 
Nickel (and cobalt) ions can be reduced to the metals at higher tem- 
perature under specific conditions, to be discussed later. 


PART I 
REACTIONS 


Oxidation of Hypophosphite 

The kinetics of the homogeneous oxidation of hypophos- 
phites with halogens, respectively CuCl, and HgCl:, have 
been investigated by A. D. Mitchell (J. Chem. Soc. 1920, 
117, 1322 and 1922, 121, 1624) and by H. O. Griffith and 
A. McKeown (Trans. Faraday Soc. 1934, 30, 530). 

In alkaline solution and at elevated temperature, the hypo- 
phosphite anion oxidizes spontaneously to orthophosphorous 
anion with liberation of molecular hydrogen: 

{H.PO.|- + OH > (HPO,|"— + H. (IID 
However, in neutral or acid medium, catalysts are required 
in order to promote this reaction. For insiance, if a drop of 
palladium chloride is added to an acidified hypophosphite 
solution, the former is immediately reduced to palladium 
sponge, which will further catalyze unlimited quantities of 
|H.PO.]~ into H: and phosphite anion: 

Cat. 
|H.PO.|- + HOH > H|HPO,|- + HH, (IV) 

The heterogeneous (catalytic) oxidation of hypophos- 

phorous acid has been the subject of several studies,‘ which 
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are of great interest in connection with the understanding of 
the mechanism of chemical nickel deposition. 

While earlier investigators, such as Bach’ and Sieverts* con- 
sidered reaction (IV) as a reduction of the water molecule by 
hypophosphorous acid, H. Wieland and A. Winkler’ postu- 
lated, on the basis of organic analogies, that catalytic de- 
hydrogenation of the hypophosphorous acid molecule was 
taking place according to the equation: 


2H 
H[H.PO,] > H{PO.) 
Catal. 

Hypophosphorous Metaphosphorous 
Acid Acid 
and 
H{PO.} + H,O H, |HPO,| (VI 

Metaphosphorous Orthophosphorous 


Acid Acid 


It should be remembered that the active metals promoting 
reaction (V) are hydrogenation-dehydrogenation catalysts; 
and that, as will be shown later, specific catalytic poisons 
even in trace quantities dramatically slow down the rate of 
this hypophosphite oxidation. 

Wieland and Winkler’s hypothesis was later confirmed by 
Franke and Moench,* who, using deuterium as “tracer atoms,” 
demonstrated that the hypophosphite anion is dehydrogenated 
by catalytic metals belonging to the platinum group, yielding 
ultimately orthophosphorous acid and hydrogen gas. 


Reduction of Nickel Ions by Hypophosphite 

The reduction of nickel ions to the metal was observed and 
described by A. Wurtz as early as 1844.° If an aqueous, con- 
centrated solution of sodium hypophosphite also contains 
nickel cations, a spongy or lustreous metallic precipitate will 
appear eventually after prolonged heating to about 100C. In 
dilute solution, a solid catalyst is required. P. Breteau'® 
further studied this reaction, which was later investigated 
more throughly by L. Frederici (Doctoral thesis) and by 
C. Paal and L. Frederici."'| These authors state that the 
bright metallic, non-adherent coating produced on the glass 
walls of the flask by Breteau after several hours of heating, 
using a solution of 20 g of nickel sulfate and 100 g of sodium 
hypophosphite in 450 en* of water, contained from 13.08 
to 14.17 per cent phosphorus. Repeating the experiment in 
ammoniacal solution, Paa]l and Frederici found that the re- 
duction took place much more rapidly and with lower con- 
centrations of hypophosphite (40 g/l). The product, consist- 
ing of lustreous flakes, analyzed only 2.7-3.3 per cent P. In 
the presence of organic anions such as tar'rates or acetates, 
the solution was quite stable and did not spontaneously de- 
compose even after prolonged heating. However, upon addi- 
tion of a small amount of palladium (0.00001 g Pd/g of nickel), 
a heavy, dark metallic precipitate was formed immediately, 
which was stated to contain nickel, phosphorous and oxygen(?) 
—the latter determined by difference. Thus, the compounds 
obtained from tartaric solution analyzed 76.98-78.05 per 
cent Ni and 6.30—9.20 per cent P. In acetic medium, the re- 
sults were 89.71 per cent Ni and 6.08 per cent P. 

In December 1916, a U. S. Patent (No. 1,207,218) was 
granted to F. A. Roux of Paris, France, covering production 
of metallic deposits on solid bodies (particularly those made 
of aluminum) by “steeping the articles to be treated, until 
sufficiently metallized . . . in a hot bath containing a solution 
of citrate of nickel, an alkaline hypophosphite and ammonia.”’ 
This patent discloses basically the process of “electroless” 
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nickel plating, although the specification does not indicate re- 
agent concentrations and other necessary conditions for suc- 
cessful selective nickel deposition. Obviously the claims are 
much too broad for practical use. 


**Electroless’’ Catalyzed Nickel Deposition 

In February 1944, Brenner and Riddell of the U. S. Na- 
tional Bureau of Standards discovered by accident the prin- 
ciple of controlled deposition of nickel-phosphorous on a 
catalytic surface. They were developing a process for plating 


the interior of steel tubes with nickel-tungsten alloy, using an 


ammoniacal solution containing citrate and an insoluble in- 
side electrode. In one experiment, sodium hypophosphite 
was added to decrease the extent of anodic oxidation of the 
citrate, which caused the deposits to exfoliate. The results 
were surprising: The outside of the tube was completely 
coated, and the cathode current efficiency was about 120 per 
cent, although vigorous gassing had been observed during the 
operation. This indicated that chemical deposition was oc- 
curring concurrently with electroplating. An investigation 
revealed that this chemical reaction is autocatalytic, and 
could be controlled “with the virtual exclusion of the purely 
chemical reduction.”” A laboratory method, published in 
July 1946' (R.P. 1725), was developed whereby, under spe- 
cified conditions of concentration and at high pH, nickel 
could be deposited on iron, nickel, gold, cobalt, palladium and 
aluminum, but not on platinum, copper, zine or lead. All 
the baths described contain 30 g/l of nickel chloride hexa- 
hydrate and 10 g/l of sodium hypophosphite monohydrate 
(as compared to about 200 g/l used by Breteau); the pH was 
adjusted to 8-9 with ammonia (or caustic soda); moreover, 
large quantities of ammonium salts and/or citrate ions were 
added, in order to “‘keep nickel in solution” despite the al- 
kalinity. (Note that this bath composition is qualitatively 
identical to that claimed by Roux"). It is stated that the 
“preferential deposition” (upon the catalytic surface only) 
was made possible by employing dilute solutions of hypo- 
phosphite. Coating rates on steel were 0.2 to 0.3 mils* per 
hour at a temperature “at or above 90C.” The preferred 
plating solution was as follows: 


NiCl, . 6H.O 30 g/I 
NaH,.PO, . H.O 10 g/l 
NH,Cl 50 g/l 
Na;CeH,O; . 5 1/2H,O0 100 g/l 
Rate of deposition—in. /hr 0.00025 
Semi-bright 
Alkali for adjusting pH NH,OH 
pu 8 to 9 


Appearance of Deposit 


The baths are stable for several days at room temperature, 
and “‘fairly stable’ at elevated temperature—they can be 
kept at 90C for 5 hours “without deteriorating very much.” 
The deposits contain about 97 per cent Ni and 3 per cent P. 
The rate of deposition increases rapidly with temperature. 
The coating thickness obtained in 30 minutes was found to 
be 0.0155 mils at 54C, 0.0640 mils at 78C and 0.11 mils at 92C. 

The authors state correctly that “in practice, the use (of 
alkaline-nickel baths) is inconvenient and uneconomical, be- 
cause at the high temperature (90-92C) of operation, there 
is a rapid loss of ammonia, and the fumes are disagreeable.” 

Pursuing further their investigations, Brenner and Riddell 
extended the method—for which they suggested the name 


“electroless plating’’—to include the deposition of nickel from 


*1 mil = 0.001 in. or 25 microns 





acid solution,? (RP 1835, Nov. 1947), “which is more easily 
controlled,”’ and produces coatings at a faster rate. 

Typical N.B.S. acid baths, which result in semi-bright, 
smooth deposits, are given in Table L 





TABLE FP 
TYPICAL BATH COMPOSITIONS 
ACCORDING TO BRENNER & RIDDELL 
I 2 3 
g/l g/l g/l 
Nickel chloride, NiCl, . GH,O 30 30 30 
Sodium hypophosphite, 
Na(H,PO.) . HO 10 10 
Sodium hydroxyacetate, NaC.H,O 
Sodium citrate, 
Na,C6H,O 


Rate of deposition in. /hr 


5 1/2H,0 10 
0.0006 0.0005 0.0002 
pu $to6 4to6 4to 6 





Referring to equation I (p.1158) it can be seen that hydrogen 
ions are formed in the reaction. When the pH reaches about 
3, the rate of nickel deposition becomes very low. In order 
to prevent rapid drop in pH, salts of organic acids are added 
as buffers (sodium citrate, sodium hydroxyacetate). Further- 
more, these hydroxycarboxylic anions “prevent precipitation 
of basic nickel compounds.” Obviously, this is due to com- 
plexing of the nickel ions by chelate formation. 

The authors show that buffer concentration must be care- 
fully regulated, in order to obtain the highest deposition rates 

Their data indicate an optimum buffer concentration which 
is both dependent upon bath composition and the chemical 


nature of the organic anion, as shown below: 


Solution A Solution B 
Nickel sulfate 35 2/1 Nickel chloride 30 g/l 
Sodium hypophosphite.10 g/l Sodium hypophosphite . 10 g/! 


Concen- Concen- 


tration tration 
Thickness 
Sodium of 


of Thickness of 
Acetate of 
Anion Deposit 


Glycolate Deposit 


Solution g/l in mils hr gl in mils /hr 
\ 2.0 0.75 10 0.10 
4.3 1.00 50 0.40 
0.40 0.33 


0.28 


0.20 0.40 

0.60 0.60 

0.10 0.70 
20.0 0.06 


This observation, made by several investigators for some 
additives (buffers and mild chelating agents),"*is not generally 
true. In the case of organic compounds which form relatively 
stable complexes with the nickel ion, the rate of deposition 
is an inverse function of their concentration.'* 

On the other hand, it is stated that tartaric, malic, gluconic 
and formic acids are unsatisfactory, because negligible 
amounts of nickel are deposited in their presence. This point 
will be discussed in PART IL. 

The authors offered the following conclusions concerning 
reaction mechanism 


1. (a)—In the alkaline bath, the rate of deposition of nickel- 
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phosphorus alloy was found to be approximately proportional 
to the hypophosphite concentration, as shown in Table II. 





TABLE IP 


Concentration Rate of Deposition 
g/l Per Hour in. X 10°‘ 
SODIUM HYPOPHOSPHITE 
0.3 
0.6 
2.4 


iw 


NICKEL 





1. (b)—In the acid bath, the concentrations of nickel and 
hypophosphite ions may vary considerably: The nickel con- 
tent may be increased from 3 to 50 g/liter without appreciably 
altering the rate of deposition (although, with a nickel con- 
centration of 100 g/l, this rate is somewhat decreased). 

Sodium hypophosphite can be used in concentrations from 
10 to 100 g/l without appreciably affecting the rate of the 
process. 

2.—The yield of the reaction, calculated on the hypophos- 
phite, is a function of the ratio solids area/solution (plating 
bath volume) A/V. If A is large relatively to V, the average 
efficiency is 37 per cent (i.e., about 2g of nickel, as ions, are 
reduced by 10g of sodium hypophosphite). If, on the other 
hand, the solution volume V is large relatively to area A, the 
efficiency is only 20 per cent. 

3.—In the acid bath, the catalytic decomposition of hypo- 
phosphite with the production of hydrogen does not occur at 
metallic surfaces in the absence of dissolved nickel salts. 

4.—Iron, nickel, gold, cobalt, aluminum and palladium 
were found to have catalytic properties that initiate the reduc- 
tion of the nickel immediately upon their introduction into 
the hot solution. 

The present author, on the basis of experimental evidence, 
has developed different concepts, applicable to acid baths. 


Reaction Mechanism (Nickel Deposition) 

In order for the reaction (i.e., the catalytic reduction of 
nickel ions to an amorphous nickel-phosphorus alloy) to take 
place, the presence of water is required. When a plating bath 
is prepared wherein H.O is replaced by increasing amounts of 
dioxane, the deposition rate decreases until (at 35 volume per 
cent dioxane) the reduction stops altogether. 

The bath used for these studies'* *° contained: 

Nickel ions (as nickel sulfate hexahydrate) 0.08 M 

Hypophosphite ions (as sodium hypophosphite 
0.25 M* 
0.30 M* 
2.00 ppm 
to pH 4.6 


The temperature was kept constant at 99C by close thermo- 


monohydrate) 
Lactic ions (as 80 per cent acid) 
Lead ions (as lead nitrate) 
Sodium hydroxide 


static control. The solid specimens were freshly pickled 

20 cm? (steel shim stock) steel platelets, immersed in 50 cc of 

solution. The rates of deposition were measured by weighing 

the dry samples before the tests and after 10 minutes of coat- 

ing. The rate R is expressed in Table III as R x 10‘ g/cm? 
min. 


*Patented in the United States and abroad. 
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TABLE Ill 
RATE OF DEPOSITION AS A FUNCTION 
OF DIOXANE CONCENTRATION 
Volume per cent 
Dioxane None 
R X 10‘ g/cm? 
—min 2.87 280 2.50 1.92 1.68 


OF O0°% 9507 
10% 2%, 25% 


Plating appearance Semi-bright Dull 





Further, it was confirmed that, in the alkaline bath, the 
rate of deposition of the solid nickel-phosphorous alloy is sub- 
stantially proportional to the hypophosphite concentration. 
It was moreover shown that, in the acid bath covering a range 
of concentrations from 0.02 to 0.12 M of nickel ions and from 
0.05 to 0.80 M of hypophosphite ions, with a 1:1 mixture of 
acetic acid and sodium acetate (0.50M each) as buffer, and 
lead ions as stabilizer (0.5 to 2 ppm depending on the tempera- 
ture of the test), the rate of deposition is also proportional to 
the hypophosphite concentration, provided the A/V ratio is 
small and a sufficient amount of buffer is present to keep the 
pH practically constant during the whole reaction period. 

It soon became apparent that the data obtained in pre- 
liminary tests did not fit the bimolecular rate law, as would 
be expected from equation I. One possible reason for the 
deviation from bimolecularity could be complex ion formation 
between nickel and acetate ions, or between nickel and hypo- 
phosphite ions. In order to ascertain whether or not this was 
the case, a solution was prepared containing 0.10 M of Ni** 
(as sulfate). The maximum absorption wave length was 
measured in a spectrophotometer and occurred at 400 mu. 
Using this wave length for subsequent determinations, a series 
of solutions was prepared containing 0.10 M of nickel ions, 
with varying amounts of sodium hypophosphite (from 0.05M 
to 1.0 M). The per cent transmission as a function of hypo- 
phosphite concentration was determined, and no change was 
found. Utilizing the same technique, the effect of the acetate 
ion concentration (from 0.05 to 0.6 M) was studied, and 
showed the same negative results. It was therefore concluded 
that no complex formation with Ni** was taking place. 

Tables IV and V show the variation in deposition rate as 
a function of Ni** and of [H,:PO.|~ concentration, in a highly 
buffered solution (0.5 M acetic acid and 0.5 M sodium acetate) 
having a pH value of 4.5-4.6 at A/V 40cm?/500cm‘, tempera- 
ture (thermostatically controlled oil bath) 98.7C. 





TABLE IV 
HYPOPHOSPHITE ANION CONCENTRATION 
CONSTANT 0.23 M 
NICKEL CATION CONCENTRATION (NiSO, . 6H,O) 
VARIABLE FROM 0.02 TO 0.12 M 


Rate of Deposition 

Ni** M R xX 10‘ g/em*—min 
0.02 2.27 
0.03 2.83 
0.05 2.82 
0.07 2.89 
0.10 3.01 
0.12 2.84 
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TABLE V 
NICKEL CATION CONCENTRATION CONSTANT 
0.10 M (NiSO, . 6H,O) 
HYPOPHOSPHITE ANION CONCENTRATION 
(NaH.PO, . H.O) VARIABLE FROM 0.05 TO 0.80 M 


Rate of Deposition 

|H.PO.|- M R X 10‘ g/em*—min 
0.05 0.35 
0.10 O.89 
0.20 2.25 
0.30 3.66 
0.40 4.26 
0.60 5.01 
0.70 5.82 
0.80 5.91 





The above data support the postulation of a mechanism of 
the first order, at least within the concentration range where 
the catalytic reaction occurs preferably. (See Fig. 1.) In 
other words, they indicate that the plating reaction undergoes 
intermediate steps. A scheme, by which this reaction would 
occur and still yield a first order dependence upon the hypo- 
phosphite concentration can be assumed as follows: Let A = 
the concentration of hypophosphite; B = some active inter- 
mediate specie whose existence or average life is very short, 
being generated and destroyed at a constant rate; and C = 
concentration of nickel; one could then write: 


kK, 
WA ez 
kK) 


(2) C 4 
Therefore, the rate of decrease of nickel with time 


de 
= K, (C) (B) 
dt 


* products 


dB 
dt 


K, (A) = K-,; (B) + Kz: (C) (B) 
K, (A) = (K-: + K:C) (B) 


= K, (A) K-, (B) K. (C) (B) = O 


K, (A) 
1+ KC 


= (B) 


K, K, (C) (A) 
K-, + K:C 


sa dC K. K, (C) (A) 
K.C_ then : : and, 
dt K, (C) 


dc 
dividing by kK» (C) r1 (A) 
at 


In words, the deposition rate of nickel would, in that case, be 
proportional only to the concentration of the hypophosphite 
ion. 

The critical test of any rate expression further involves a 
functional relationship of rate with temperature (the so-called 
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| Imitieal nickel - 0,.095ks 


| Initial hypophosphite - 0,204 x 


st 10 
Time in minutes 


Fig. 1. Deposition rate of nickel, logio hypo vs time, first order 
plot, temperature 96C 


Arrhenius plot). The Arrhenius law states that, over a rea- 
sonable interval of temperature, the logarithm of the rate 
constant plotted against the reciprocal of the absolute tem- 
perature should be a stright line. This is demonstrated for 
the chemical plating reaction in Fig. 2. A few typical results 
obtained in a large series of experiments are given in Table VI. 

From the data in Table VI, the energy and the entropy of 
activation can be calculated: 

a) The activation energy computed from tests Nos. 1, 12 
and 15 using the Eyring equation AE exp. 
2.303 RT;T: (A log K) - 

——_ gives AE exp. = 17.7 K. cal/mole. 





+ 
, . Mi = 0,0954™ 2107" win.” 
Run #1 - Wako, = 0.204 kK, = 11.6 2 10° min. 





+ 
Run #12 - Ni © 0.0936 " 239 10" 
MAHPO, = 0.225™ ay, © Sane e 


Run #15 - mi**= 0.0954 ™ 
NaH,P0, = 0.226 


, = 20303 RPLT, (4 log kt 





T.-?. 
2 


kcal/mole 


ulated using Eyring formiae 





 eaerene aves ' a 


1 


Lye x 103 


Fig. 2. Temperature dependence plot of log ki vs 1/T 


b) The entropy of activation computed from the same tests 
Nos. 1, 12 and 15, using the relationship— AS = 2.303 R 
K yh 
kTe 
1/mole—sec; e = 2.7183 and k = R/N = 1.380 x 10-"; 
h = 6.624 * 10-")—gives ASt = 20.4 cal/degree mole. 


log AEt?t /T (where K, = rate constant in units 


The above parameters indicate the energy barrier which 
must be surmounted before deposition can occur, and also the 
degree of probability (randomness) of the intermediate transi- 
tional compound. 

This short-lived, intermediate specie B could be an “active” 
form of hypophosphite. It appears much more probable that 





TABLE VI 


RATE OF DEPOSITION AS A FUNCTION OF NICKEL AND HYPOPHOSPHITE CONCENTRATION 
AND OF TEMPERATURE IN A HIGHLY BUFFERED BATH 


Init. 
|H.PO,) 


Concentr. 


Init. Ni 
Temp. Concentr. 
°C mpl mpl 
96 0954 0.204 
6 0628 0.175 
06 1440 0.2 
87 1090 0.2 
87 0936 0.225 
67 0843 0.5 
67 0954 0O.s 


K X 10‘ min. pu pu 


Init. Final © Niin 
Coating 
11.60 56 4.43 93.5 
58 54 94 
50 30 95. 
52 483 93 
50 30 92. 
47 37 92.2 
45 32 91 
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it is atomic hydrogen* adsorbed on or loosely bonded to the 
catalytic surface, i.e., a nickel hydride in the broadest sense, 
as is indicated by other facts, and is in accordance with the 
Wieland and Winkler’ hypothesis, confirmed by Franke and 
Moench,* which was mentioned earlier in this paper. 

Therefore, it is suggested that the equations representing 
the catalytic reduction of nickel ions by hypophosphite be 
written: 

Catal. (Ni°) 
{ (H.PO,} > (PO)- + 2H(Cat.) (VID* 
|PO.|- + HO > H+ + [HPO,] (VIIT) 
Nit*+ + 2H(Cat.) > Ni° + 2H? (IX) 

Equation VII shows that hypophosphite anions are de- 
hydrogenated catalytically to metaphosphite ions.{ Equation 
VIII expresses the fact that the metaphosphite ion immedi- 
ately combines with water to form orthophosphite ion. It 
should be noted that the formation of hydrogen ions takes 
place (Eq. VIII), supporting the pH dependency of reactions 
VII + VIII. The rate of these two reactions is greater than 
that of reaction IX. 

Equation IX represents the reduction of nickel ions to 
metallic nickel by active hydrogen atoms adsorbed on or 
loosely bonded to the catalytic surface, resulting in the forma- 
tion of hydrogen ions. The free energy of this reaction is 

.F.,° = —82 Keal. (+5 per cent). 


Reaction Mechanism (Phosphorus Deposition) 

Insofar as the deposition of phosphorous is concerned, no 
mechanism can be proposed which is clearly supported by the 
facts. We know from X-ray diffraction studies that the prod- 
uct of the reduction is not a crystalline chemical compound, 
but an amorphous solid with the structure of an over-cooled 
liquid, containing variable amounts of phosphorous depending 
chiefly on pH (and to some extent on bath composition). For 
instance, plating 20 cm? Armco iron samples in 250 en’ of a 
bath designated LP (which contains 0.08 moles/! of Ni 
0.225 moles /| of [H-PO.|~; 0.300 M of lactic acid; 0.03 M of 
propionic acid and traces of stabilizer)§ for 15 minutes, the 


following results shown in Table VII were obtained: 





TABLE VII 
PHOSPHORUS CONTENT OF DEPOSIT 
AS A FUNCTION OF BATH pH 
Moles liter 
Initial Final Aver. Wet. of H. evolved 


Phosphorus 
content of 
pu pH gain 
0.1047 
0.0918 
0.0858 
0.0448 
0.0223 


minus blank deposit 
0.00355 71.5 
0.00343 8.79 
0.00294 9.49, 
0.00178 10.3% 
0.00058 


5.5 4.55 
5.0 4.45 
4.5 4.21 
4.0 3.90 
3.5 3.45 


c 
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Fig. 3. Microstructure of 10 mil chemically reduced Ni on steel 
illustrating the growth of chemically reduced Ni around the burr 
of a sheared edge. 


A metallographic study of the chemically reduced nickel 
deposits reveals a particular array of parallel striations. 
These striations are characteristic of periodic variations of 
composition (presumably phosphorus). Evidence that the 
striations in the as-deposited chemically reduced nickel reflect 
variations in phosphorus content may be observed in micro- 
structures of heat-treated deposits. By heat treatment 
(400C), the metastable as-deposited state reverts to the 
equilibrium phase mixture of the inter-metallic compound 
Ni;P in a matrix of nickel (containing very little P). The 
population of Ni,;P particles may be used as an indication of 
the original P content. Figs. 3, 4 and 5 show the appearance 
of one of the original striations after heat treatment, and it 
can be seen that the number of Ni;P particles within the light 
striation is less than on either side of it. 

Further indication of periodic variations in phosphorus 
content was supplied by determining potential variations dur- 
ing the stripping of the coating, using a slow acting (passivat- 
ing) solvent. It is well known that nickel phosphides are 
dissolved at a much lower rate than elemental nickel by such 
acids as concentrated HNO). 


nickel was measured against the potential of a glass electrode 


The potential of chemical 


during attack by red fuming nitric acid, with a Leeds and 
Northrop kK, potentiometer at 20C,. The E.M.F. was prac- 
tically constant (320 + 2—1 mv) for 65 minutes, then dropped 
to 300 mv and stayed constant at that value for 35 minutes, 
to rise slowly again to 320 mv in 10 further minutes. It was 
substantially constant at that level for 60 minutes; dropped 
to 305 mv for 20 minutes, and started rising again to 320 mv, 
etc. (See Fig. 6). Another qualitative test gave additional 
confirmation to this periodicity. E.M.F. was recorded while 
a nickel coupon was nickel* coated in the above de- 
scribed LP bath using a salt bridge and a calomel electrode 
as the other half-cell. The graph obtained showed strong 
periodic potential “peaks” in one single direction superposed 
upon continual short frequency variations. No satisfactory 
explanation could be found for this phenomenon, although 
several hypotheses may be advanced. It can be suggested, 
for instance that, as the phosphorus content of the deposit 


increases (due to a drop in pH near the catalytic surface by 


adsorption or slow diffusion of H* ions), the catalytic prop- 





Fig. 4. Structure of chemically reduced Ni after heat treatment 
for 1 hr at GOOC; dispersions of NisP in a matrix of Ni 


erties of said surface change rather abruptly when a certain 
threshold is reached. 

Scholder* attributed the presence of phosphorus in the de- 
posit to the autothermal redox reaction of hypophosphorous 
anion, yielding phosphorous anion, water and elemental phos- 
phorus, the free energy of this postulation being about 

.F. = — ~ 10 K cal/M 

2(|H.PO.)- —@ H,O + H* + [HPO,] + P 
This mechanism is improbable, because a low pH would tend 
to favor the reaction from right to left; while it has been shown 
that the phosphorus content of the deposits becomes lower 
as the pu increases. 

Wurtz has claimed that hypophosphorous acid is reduced 
to phosphine by nascent hydrogen. This statement was later 
contradicted (although it was found to be true for phosphorus 
acid). 

No phosphine could be detected in the gases evolved during 
chemical nickel plating, using the most careful analytical 
methods 

It is, therefore, suggested that the hypophosphite anion is 
reduced by atomic hydrogen (adsorbed on the catalytic sur- 
face) yielding elemental phosphorus, water and hydroxyl ion 
according to the equation: 

|H.PO,| H(Cat.) > HO + OH- + P (X) 

The elemental phosphorus is immediately bonded to (or 
dissolved in) the nickel, making the reaction irreversible. 

Because hydroxyl ions are produced, a low pH favors a high 
phosphorus content, which is consistent with the observed 
facts To be continued) 


E.M.F 
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Fig. 5. Structure of chemically reduced Ni after heat treatment 
for 1 hr at 800C; dispersions of Ni;P in a matrix of Ni 
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Fig. 6. Potentie! measurements of chemical nickel stripped in fuming HNOs. 
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FILTRATION OF ELECTROPLATING SOLUTIONS 


by ROCKWELL M. GRAY JR. 


The types of pressure filters most often found in the filtration of electroplating solutions are presented 
A brief discussion of the advantages and operating characteristics of each type is included. In addition, 
4 discussion of the general conditions of pressure filtration with the emphasis on practical steps necessary 
to improve filter performance is undertaken. Tables are included showing flow rates for various plating 


baths and describing the filter types covered. 


THE SELECTION OF FILTRATION equipment, used for the 
periodic or continuous removal of undissolved solids from a 
plating bath, provides a wide variety of alternates for the 
prospective buyer. The alternates range from different types 
of filters to identical type filters offering a choice of filter 
media. Each filter as well as the various filter media offer 
certain characteristic advantages when properly applied; but 
in virtually every case, there are limiting factors. A filter type, 
properly selected, employing the best filter medium for the 
application, properly installed, intelligently operated and 
given efficient maintenance can provide service and savings 
well above the level required for economic operation and 
initial investment write-off. On the other hand, failure to 
consider the above factors in the light of the intended applica- 
tion’s requirements may result in an operation history of ex- 
cessive costs and poor performance. 

The cost of filtration is a function of the time and labor in- 
volved, the floo: space and equipment required and the fre- 
quency of filtration desired. This cost must be related to the 
probable cost which will result in inferior work which may 
result from the presence of undissolved solids in the plating 
bath. These factors differ from one type of bath to another 
as well as on the same bath processing different types of work. 


WHICH FILTER? 

In considering which filter type is best suited for any type 
of application, the frequency of filtration must first be deter- 
mined. filtration 
whenever work is being processed) the type filter and the fil- 


If continuous filtration is required (i.e., 


tration area are indicated by the total volume of solution 
involved, the type bath, and the turnover of the bath required 
to insure effective filtration. If batch or intermittant filtration 
is to be employed, particularly if used in conjunction with 
chemical treatment of the bath for the removal of organic 
contamination, the operation characteristics of the filter are 
entirely different and determine the type and size filter 
required. However, a filter which is of sufficient capacity 
to handle given solution volume after batch treatment with 
carbon will normally have enough capacity for continuous 
filtration. 

Any filter worthy of the name will remove suspended matter 
from a solution and the degree of clarity possible is determined 
by the filter medium employed. The filter types most often 
encountered in plating bath applications are as follows: 


I. TuspuLar Types 
A. Horizontally Suspended—Fig. 1. 
1. Solids retained within the tube 
B. Vertically Suspended—Fig. 2. 
1. Solids build up on the outside of the tube 


*Industrial Filter & Pump Mfg. Co., Inc., Chicago, Illinois. 
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II. Cartrivoce Tyres—Fig. 3. 
A. Reusable elements 
B. Throw-away elements 
Ill. Hortzonrau PLate Tyees—Fig. 
IV. Verticau Lear Types 
A. Top outlet leaves—Fig. 5. 
B. Bottom outlet leaves—Fig. 


Table I compares the various type filters with regard to 
the different operating characteristics which are normally 
considered in their selection for plating applications. The 
term “HEEL” in Table I is defined as that volume of solution 
remaining in the filter chamber at the end of the filter cycle. 
The term “cake” in Table I refers to the accumulated 
suspended matter retained on the filter media during the 
filter cycle and the expression “BLOW DOWN” refers to the 
operation of introducing compressed air or gas to the filter 
chamber to evacuate the chamber at the end of the filter 
cycle as used in several of the filter types described. 

Typical examples of the filter types described in Table I are 
shown in Figs. 1 through 6. Differences in design details 
within the general types exist between various manufac- 
turers but Figs. 1 through 6 show the major features accepted 
as typical for the type filter illustrated. 


HOW DOES A FILTER, FILTER? 

Proper selection of the filter type and of the proper filter 
medium for any specific application entails at least a minimum 
knowledge of how the filter performs its liquid-solid separa- 
tion. Solution is pumped to the filter and passes through the 
filter medium which has a certain porosity or particle reten- 
tivity. The porosity of the filter with regards to its initial 
retentivity may be closely controlled by selecting one of the 


many varieties of filter media available. In addition, the 






































Fig. 1. Tubular filter, element horizontally suspended. 








TABLE 





MEDIA NORMALLY 


EMPLOYED 


METHODS OF CLEANING 
NORMALLY EMPLOYED 





OPERATING CIIARACTERISTICS 








A 


«= MORILTZTONTALLY 


SUSPENDEC 








——————— 


ERTICALLY 
SUSPENDED 





PAPER, SINTERED METAL, 


FINE WESH WIRE CLOTH. 


FILTER BLOWN ORY WITH 
COMPRESSED AIR, FILTER 
MEOIA REPLACED OF 
FLUSHEO OFF, UNIT 
REASSEMBLED. 


ALL LIQUID FILTERED, NO 
UNFILTERED "HEEL" = SOL1OS 
RECOVERY POSSIBLE - LIMITEO 
“came” CAPACITY = USUALLY 
EMPLOYED OW LOW VOLUME BATHS 
HAVING SMALL AMOUNTS OF 
SUSPENDED MATTER, INTER— 
MITTANT OPERATION POSSIBLE, 





TExTILE 
STONE, 


o. 6 
CLOTH, 


CLOTH, POROUS 
FINE MESH WIRE 
SINTEREO METAL, 





THROW-AWwaY 


EL EVENTS 


PAPER, RESIN 
NON-WOVEN 


SINTEREO METAL, 


FABRICS, 


PAPER, WOUND YARN 


CYLINDERS, GLASS. 





Tuees 


with 


ARE BACKWASHEO 
FILTERED Liquid 
OR WATER TO OISLOOGE 
cake. “oO O'1SaSsEewB.y 
OF FILTER REQUIRED 
EXCEPT FOR CLOTH 
REPLACEMENT aNnd/OR 
TUBE REPLACEWENT, 


CONTINUOUS FILTRATION USUALLY 
REQUIRED, UNFILTERED “HEEL” 
EQUAL TO CHAMBER VOLUME SENT 
TO DRAIN ON CLEANING, SOME 
FILTERED SOLUTION NORMALLY 
LOST WHEN CLEANED, “Cake” 
CAPACITY MAY BE QUITE LARGE 
DEPENOING ON TUBE SPACING = 
OISASSEMBLY FOR TUBE REPLACE- 
MENT WAY BE OIFFICULT AND 
TIME CONSUMING, 








IMPREGNATED 


FILTER CHAMBER DRAINED, 
ELEMENT REMOVED, wasHed 
ofr & REPLACED, UNIT 
REASSEMBLED. 


FILTER AREA USUALLY LIMITED, 
LITTLE OR NO UNFILTERED “HEEL” 
Limireo capacity - 
INTERMITTANT OPERATION MAY BE 
SATISFACTORY, LIFE OF 

ELEMENT DETERMINES OPERATING 
cosr. 


“cane” 





NIT ORAINEO, ELEMENT 
THROW AWAY, NEW ELEMENT 
INSERTED, UNIT 
PEASSEMBLED,. 


LimMtTEO CAKE CAPACITY, OOWN 
TIME FOR CLEANING ON 
MULTIPLE UNITS GUITE LONG, 
ELEMENT REPLACEMENT COSTS 


MAY BE VERY HIGH, 








—-___—— 


APER, TEXTILE 


MESH WIRE 


OTH, 


FINE CLOTH, 


NIT OPENED, 
PLaTE 


ENTIRE 
ASSEMBLy 
WITHORAWN, PLATES 
SEPARATEO, CLEANED, 
ASSEWVBLY REARRANGED 

© REPLACEO IN CHAMBER, 


EXCELLENT FOR INTERMITTANT 
OPERATIONS REQUIRING SMALL 
“CAKE” CAPACITY = EACH 
FILTER ELEMENT USES ONLY 
TOP SIDE FOR FILTERING 
THEREFORE FILTER AREA PER 
GIVEN CHAMBER SIZE iS LOW, 
NO UNFILTERED “HEEL” = 
CLEANING PROCEOURE REQUIRES 
CONS!OERABLE Time & LaBoR, 
COMPLETE SPARE PLATE 
ASSEMBLIES FOR EACH FILTER 
REQUIRED TO REDUCE FILTER 
OOWN Time, 








PAPER, TEXTILE 


FINE MESH WIRE 


CLOTH, 


CLOTH, 


AiR AGITATION ano/oR 
SLUICES 
“eane”, 
TO ORAIN 
MAY BE OPENED 
CLEANED, 


INTERNAL 

OISCHARGE 
THEN SENT 
OR UNIT 
ANDO 


Ficrer area & “cane” capacity 
QUITE FLEXI®LE DEPENDING ON 
SPACING OF LEAVES, INTER= 
MITTANT OPERATION POSSIBLE 
BUT RECIRCULATION TO REBUILD 
“came” ON VERTICAL LEAVES 
WAY BE REQUIRED, UNFILTEREO 
"WEEL” EQUAL TO FILTER 
CHAMBER VOLUME SENT TO ORAIN 
WHEN CLEANED, REPEATED 
CLEANINGS WITHOUT OPENING 
FILTER APE POSSI@LE, DowN- 
TIME WHEN OISASSEMBLEO FOR 
FILTER MEDIA REPLACEMENT 
PERIODICALLY (8S REQUIRED, 








~~ Borrom ourcer 


LEAVES 


-APER, TEXTILE 
FINE MESH WIRE CLOTH, 


CLOTH, 





As ABOVE OR FILTER 
MAY BE BLOWN DOWN 
WITH COMPRESSED AiR, 


"cake" BLOWN oRY & 
OISCHARGEO AUTOMATI-<€ 


CALLY IN ORY STATE, 





As im (A) aBove ExcerPT un- 
FILTEREO HEEL 1S GREATLY 
REOUCED ANDO MAY BE SENT BACK 
TO TANK SINCE CAKE 1S MELO ON 
LEAVES OUR ING BLOW OCOWN 
OPERATION, AuTOMATIC SEMI- 
ORY CAKE OISCHARGE POSSIBLE. 
ENTIRE FILTER CYCLE MAY BE 
AUTOMATED, INCLUOING 8LOW 
OOWN & CLEANING. 
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Fig. 2. Tubular filter, element vertically suspended 


porosity may be controlled by precoating the filter medium 
with a filter aid material which then acts as the filter medium 
and the basic filter medium such as paper, cloth, wire cloth, 
etc. then merely acts as the filter aid retainer. However, as 
solution passes through the filter medium, suspended matter 
starts to build up in the form of a filter cake, and as more and 
more solids accumulate in the form of a cake the degree of 
clarity becomes finer due to the sporadic distribution of fine 
solids across the face of the cake. The porosity of the cake 
decreases, the resistance to flow increases and the flow rate 
starts to drop off as the pressure drop across the filter cake 
increases. Presuming the pressure drop across the cake does 
not cause a breakthrough in the filter medium, this interplay 
of increasing pressure and decreasing flow rate continues 
until the flow rate drops off completely. 

Practically speaking, the filter cycle or the available total 
throughout in gallons per square foot of filter area is inversely 
proportional to the percentage of solids in the solution being 
filtered and further, by the nature of these solids themselves. 
If the solids are crystalline or granular in nature (i.e., do not 
deform easily under pressure) the resultant filter cake will 
remain relatively free-flowing and a cake of finite depth, (per- 
haps one-half inch up to two or three inches) can be built up 


over the filter medium before the cake resistance reaches the 
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point where no flow or very little flow results. On the other 
hand, should the solids be of a gelatinous nature, easily de- 
formed by pressure across the cake, then a very thin cake, 
(perhaps in the range of one-sixteenth of an inch or less) may 
be the limit before a “no flow” condition is reached. 

Closely related to cake compressibility is flow rate per unit 
filter area since lower flow rates per unit area allow the cake 
to build up easily, each solid colliding with the cake at a lower 
velocity, keeping the deformation with its consequent blind- 
ing of the cake pores to a minimum. 

In the filtration of plating solutions, we have solids intro- 
duced to the plating bath from a variety of sources with the 
expected result being a mixture of both crystalline and gela- 
tinous solids. Airborne dust and dirt, anode sludge, chemical 
precipitates, dirt on the work being processed, and collodial 
solutions from tank linings and other organic materials are 
the primary sources of suspended matter. Because of the 
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Fig. 3. Cartridge filter. 








many variables involved, selection of a particular filter 
medium with or without precoat, is usually determined by 
accepting a reasonable compromise between ideal filter per- 


formance and initial cost and operating expense. For example, 


filter paper is available, as are fabrics and wire cloths, which 
will give extremely fine clarity without filter aid precoat. 
However, the porosity of these media is so low that rapid 
blinding, high pressure drop, and short cycles can be expected. 
This may be very satisfactory on a small filter used on a 
precious metal bath of very low volume in which the solids 
introduced to the bath from the various sources are light in 
comparison to the solution volume. Reasonably long filter 
cycles without the extra problems encountered in handling 
filter aid, with a relatively low filter operating cost could be 
expected on a bath of this type. On the other hand, a 10,000- 
gallon cyanide copper solution handled on the same filter 
medium without benefit of filter aid (on one or more large 
filters) would result in an operating cost well out of line due 
to short cycles and frequent filter media replacement. 
Assuming continuous filtration is required for a particular 
application, based on a solution turnover rate of one tank 
volume per hour, Table II shows the average flow rate (in 
gallons per hour per square foot of filter media) for the 


more common plating solutions as well as the materials of 


pumps compatible with the type piping required (i.e., cast iron 
for unlined steel and rubber lined pumps for rubber lined pipe) 
are usually furnished. The filter media listed in Table II 
assume filter aid material is used, which is the general practice 
in virtually all continuous filtering installations and the mate- 
rials recommended are by no means the only suitable types. 
Fine mesh wire cloths, porous stones and other media may be 
substituted for the textile cloths where corrosion resistance and 
filter type requires substitution. 

The subject of which filter medium is best for any particular 
application is a matter requiring serious consideration but one 
which is in itself too involved for discussion at this time. How- 
ever, particularly where filter aid material is to be used, a 
filter medium which will retain the precoat of filter aid and will 
provide ready cake release when cleaned, especially in the case 
of repeated cleanings over many cycles of the filter without 
the interstices of the medium becoming blinded, is the ideal 
material. For example, fine mesh wire cloth leaves in vertical 
leaf filters—despite their higher initial cost—have proved to 
be very economical in many applications. This has proved 
true in applications where the nature of the solution per- 
mitted construction of the leaves in expensive alloys such as 


stainless steel, Hastelloy and monel and consequently the 


construction for the filter, type filter media and piping which repetitive costs for textile cloth or paper replacement, as 


will give the best service. The term average flow rate, as well as the downtime involved in their replacement were 
shown in Table II, represents an average rate of flow over eliminated. 
the filter cycle and in actual practice may be held higher by 
more frequent cleanings of the filter or reduced by less frequent 


cleaning procedures. With regard to pumping equipment, 


Proper type and grade of filter aid, and amount of filter aid 
dosage per square foot of filter area must be maintained to 


insure satisfactory results. As in the case of selection of filter 





TABLE Il 





MATERIALS OF CONSTRUCTION 





TYPE SOLUTION AVER. FLOW RATE 
GALS/HR/SQ. FT. 


FILTER CHAMBER & 


INTERNALS & PIPING FILTER MEDIA 








ELectmo = Less NICKEL 20 Ruseer NYLON CLOTH 





Coprpenm sucfatTe 30 Rueser OrmLON CLOTH 





Coprer F.vOsORATE 30 Rueser ORLON CLOTH CLOTH 





Pvmo Prospate 30 Rueeer NYLON CLOTH CLOTH 





Copper cranioe (propricrory) 20 Sree NyLOw CLOTH CLOTH 





Brass CYANIOE 20 Steer NYLON CLOTH CLOTH 





Watrs NicKwer 30 Ruseer NYLON CLOTH CLOTH 





Nicxer (cncormtoe 12 oz) 30 


Rueser 
(pen Gat. OF HIGHER) 


ORLON CLOTH 





NICKEL SULFaMITE 30 Rueser NYLON CLOTH 





NICKEL FLUOBORATE 30 Rueser OrLonw CLOTH 





Tim ALKALINE Sreer NyLow CLOTH 





Tim FLVOeORATE Rueser Orton ciotn orm Orwer cLorTH 





Zinc CYANIOE Steer NyLOn CLOTH 





Zinc acio Russer NYLON CLOTH 





Brass FLvOBORATE Russer Orton CLOTH 





Caomium CYANIDE Steer NyYLOm CLOTH 





CHromium Pory Viwyu CHLoRioe Orton cLOTH 





Goro om Si.ver CYANIOE Rueser Lineo NYLON CLOTH 
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media, the subject of filter aid selection (type, grade used, 
recommended dosage per square foot of filter area, etc.) is too 
detailed for proper coverage in this paper. In passing however, 
it is weil to point out that in certain applications—particu- 
larly those in which the suspended matter is gelatinous and 
of relatively high percentage compared to the solution volume 
being filtered—significant improvement in the total through- 
put of the filter may be achieved by the continuous addition 
of filter aid during the filter cycle. The filter aid so introduced 
will keep the filter cake more porous and free flowing,greatly 
extending the throughput. A slurry of clean solution (or water 
if the bath in question will allow it) and filter aid is prepared 
and fed to the filter by means of a metering pump or other 
suitable feeder during the filtering cycle. The rate of feed of 
the filter aid slurry is adjusted to introduce one part per mil- 
lion of filter aid for each part per million of suspended matter 
estimated to be in the solution being filtered. One point must 
be firmly established in the employment of a continuous 
filter aid addition and that is the total cubic capacity of the 
filter in terms of cake space. Since the cake may remain 
porous and free flowing it is entirely possible that the cake 
build-up may reach the point where the available space in 
the filter is completely exhausted before the pressure build-up 
At best, this may 
severely complicate cleaning of the filter and in extreme con- 


or drop-off in rate of flow so indicate. 


ditions may lead to physical damage within the filter chamber 
itself. 


GENERAL OPERATING CONSIDERATIONS 

In many instances, after a careful evaluation of the many 
factors required in selecting a particular filter for a certain 
application the filter selected fails to perform to expectations. 


By far, the majority of cases where this is true is directly 

















Fig. 4. Horizontal plate filter. 
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Fig. 5. Vertical leaf filter, top outlet type 


caused by failure to observe sound engineering practices in the 
location, piping, and operation of the equipment. 

The ideal location is directly adjacent to the tank or tanks 
from which the filter pump is taking suction. Floor space is 
always at a premium, particularly adjacent to the plating 
machine or tank, but proper preplanning or careful rearrange- 
ment of the plating room layout can often make the difference 
between a satisfactory operation and a dismal failure. Ex- 
cessive suction lifts, runs of suction or return lines 50 or 60 
feet in length, inadequate pipe size, undersize pumps and 
other seemingly obvious points are many times the real cause 
of inadequate filtration. If the plating room layout prevents 
location adjacent to the solution tank, at least within 15 feet, 
then oversize piping and larger pumps than would seem other- 
wise necessary should be used. Nearby floor drains, ready 
access to the valves necessary to operate the filter, ample 
space for whatever disassembly may be required to keep the 
filter in operating condition are all factors which should receive 
careful prestudy. In many cases, floor space limitations will 
dictate the selection of a filter type in order for proper opera- 
tion and the resultant savings in good performance and ease 
of maintenance will more than offset the additional cost, if 
any, in purchase of the type filter required to meet floor space 
limitations. 

Proper location with adequate piping and pumping equip- 
ment will do much to insure proper filter performance. In 
addition, proper location of suction and return lines to the 
plating tank itself are of extreme importance. Improper cir- 
culation patterns within the plating tank often Jead to con- 
tinued recirculation of small percentage of the total solution 
volume, allowing other parts of the solution to remain, 
accumulating suspended matter. A general thumb rule is to 
take suction at as low a level in the tank as is possible and to 
have the suction points at the exit end of work travel in the 
tank. The return line to the tank should return solution at the 
end of the tank opposite to the suction and at as high a point 
Ideally 
speaking, a series of suction lines, manifolded together, with 


multiple return points in the tank will insure adequate cir- 


with relation to the solution level as is practicable. 
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Fig. 6. Vertical leaf filter, bottom outlet type 


culation patterns, thereby putting the largest percentage of 
the total solution through the filter system. 

Odd shaped tanks, tanks with diaphragm systems and tanks 
with discharge headers designed to provide solution agitation 
all require extra care and planning to insure proper circula- 
tion patterns. The increasing number of air agitated baths 
prompts a word of caution with placement of suction connec- 
tions in these tanks. Insure that the suction points are well 
below the air agitation grid or entrapped air will be forced 
into the pump and filter system and may cause poor filter 
operation, excessive foaming and other troubles associated 
with air leaks. 

Establishing a definite filter cycle is another point which is 
often overlooked, yet there is an optimum cleaning point for 
each and every filter installation. Operating experience will 
show that at some particular pressure the flow rate through 
the filter will start to decrease. 

Once the drop-off point in the filter is reached, although 
filtered solution is still being produced, the rate of turnover 
decreases so rapidly and pressure builds up so fast that it is 
rarely worth the cost of the horsepower expended to pump 
at these higher pressures. Rate of turnover is so low at these 
pressures, that suspended solids introduced to the bath will 
build up faster than the filter will remove them and solution 
clarity will deteriorate, making the load on the filter much 
heavier on the next cycle. The time in hours or days before 
this point will be reached is proportional of course to the fac- 
tors previously discussed, namely, flow rate per unit area, per- 
centage of suspended solids, nature of suspended solids, ete. 
The time may be extended through the continuous addition 
of filter aid as discussed above although the cubic capacity of 


the filter and the operating cost must be carefully calculated 


to insure the advantages gained are economical. Once the 
optimum cleaning point is established for a filter, (usually cor- 
related to a pressure on the filter chamber) strict adherence to 
a cleaning schedule at that point should be practiced. 

Although not directly related to filter performance, the 
arrangement of external heat exchangers in the same circula- 
tion system as the filters is occasionally contemplated. Since 
the flow rate through an external heat exchanger is one of the 
factors which determine its size and cost, it is often necessary 
to buy larger heat exchangers than is required in order to 
meet flow rate restrictions encountered in the filter system. 
In addition, to be flexible in operations, by-pass connections 
around both the filters and heat exchangers are required so 
that in the event of a mechanical failure in either, flow through 
the other may be maintained. By the time the cost of the by- 
pass system is calculated, including the additions for larger 
size heat exchangers or filters which may be required, separate 
systems each with its own circulating pump often proves 
most economical. The added flexibility in operations using 
separate heat exchangers and filter systems is in itself often 
worth far more than any savings which are possible in a series 
operation on one system. 

If a series operation is a necessity, despite the above noted 
disadvantages, then the best arrangement is to have the heat 
exchanger on the discharge or filtered solution side of the filter. 
The primary reason for this arrangement is to keep the operat- 
ing temperature in the filter as low as possible while having 
the heat exchanger discharge as close to the plating tank as 
possible. However, it is felt that a heat exchanger connected 
in series with a filter is a poor operating practice and should 
be avoided. 

The above discussion has been limited to the more practical 
aspects of filter selection, filter theory and operating pro- 
cedures which should insure the best possible operation and 
economy when considering new equipment or in operating 
existing equipment. None of the points discussed are in- 
tended to mitigate the time honored necessities of preventive 


maintenance, well trained personnel and good operating prac- 
tices in the plating room. A properly selected filter wisely 
operated and given good care will provide years of satis- 
factory service towards the production of high quality electro- 
plated work. 
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ANOTHER REPORT 
FROM THE 


To know what’s new in Barrel Finishing 


Keep Your Eye on ALMCO! 


The right machine, the right method, the right media . . . that’s the basis for planning any ALMCo 


NEW PRODUCTS 


Supersheen System. And a continuing program of research, ever seeking even better barrel finishing . . . 


that’s the secret of ALMCo progress in making metal finishing easier, faster and finer . . . and more 
profitably productive for you. Shown below are typical recent developments that give concrete meaning 
to the phrase, “‘To know what’s new in barrel finishing, keep your eye on ALMCO!” 


New Spindle Machine 


For precision finishing of complex 
high-quality components such as 
gears, bearing cages, spline shafts, 
pump rotors, jet blaJes, etc., on a 
continuous production line basis. 
Large parts or clusters of smaller 
parts are chucked directly to spindles 
from single operator’s work station. 
Spindles lower parts into high velocity 
stream of abrasive media contained 
in tub that rotates at controlled speed. 
Spindles themselves also rotate while 
in the abrasive stream, uniformly 
exposing parts to the abrasive stream. 
Indexing head slowly carries all spin- 
dies in 1 to 9 min. trip around the 
tub. All surfaces get the same amount 
of precision finishing. 


BARREL FINISHING EQUIPMENT [Or YOU 


New ALMCO 
Roll Barrels 


Models available with auto- 
matic or manual indexing, 
2 to 16 spindles, tub dia- 
meters of 48” to 90”, and 
drives of 5 to 30 hp. 


One man operates 
entire Roll Barrel Sys- 
tem. Makes low-cost 
precision barrel finish- 
ing available to any 
deburring and finish- 
ing department! Ideal 
for finishing large 
variety of small lots 
of parts. 


ALMCO 


QUEEN PRODUCTS DIVISION 


King-Seeley Corporation 





No. 407. An alkaline powdered 
composition used in cleaning, 
brightening and grinding fer- 
rous parts. 


No. 408. A very fine silica flour 
base powdered abrasive grind- 
ing compound for use with all 
metals and alloys. Provides 
ultra-low micro-inch finishes. 





ALMCO ALBUM 
OF 
NEW PRODUCTS 


New ALMCO VIBRASHEEN 


The new Vibrasheen method is particularly suited for faster burr 
removal from parts and finishing hard-to-reach internal crevices. 
This amazing metal finishing machine vibrates a full 5 cu. ft. load 
of parts and media. . . uses scrubbing action to remove burrs and 
finish parts in a fraction of the time needed in ordinary opera- 
tions. Smaller and larger models also available. 


Container pivots 120° to facilitate loading and unloading. 


ALMCO ius the right New 


No. 410. An alkaline compound 
for one operation light debur- 
ring and color cycles on ferrous 
metals. 


No. 412. A highly concentrated 
burnishing compound with tal- 
low and oil soap base for use 
on both ferrous and non-fer- 
rous metals. 


No. 501R. A concentrated mild alkaline compound to inhibit 
rusting of all ferrous metals. Retains high burnishing finish. 


43 other Supersheen compounds, plus a complete line of media, are 
also available from ALmMco. Ask how you can enjoy quantity dis- 
counts with the ALMco Blanket Order Program! Start saving today! 


/ 


New Barrel Finishing Compounds 


YOUR SAMPLE PARTS PROCESSED without obli- 
gation in a nearby ALMCo test lab! Simply write 
on letterhead for address of nearest ALMCO lab 


3010 Marshall Street 
Albert Lea, Minnesota 


For the full story on 
the right machine, the 
right method, and the 
right media, write today for your FREE 
copy of the complete and highly inform- 
ative ALMCO Album of New Products! 


or send parts direct to Albert Lea, Minn. En- 
close specifications desired. Complete free report 
includes detailed recommendation giving ma- 
chine, method and media proved in the lab to be 
exactly right for you! No obligation, of course. 


Designers and Builders of All Types of Barrel Finishing Systems for the Metal Working Industry 


OCTOBER 1959 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 1026. 





CHECK SHEET FOR MOTION ANALYSIS, 
USING M-T-M SYMBOLS 


by JOHN R. HEIZMANN* 


METAL POLISHING is usually regarded 
as an art, rather than as a science, not 
only because of the variety of conditions 
under which the work is performed, but 
also because it is commonly found that 
two polishers who are polishing the 
same type of object and working with 
same type of equipment will often 
employ different techniques (motions) 
to finish the work. This latter fact 
coupled with the rapidity of the in- 
dividual motions is sometimes found to 
be as a stumbling block to time and 
motion study personnel. 

In the polishing department of a 
manufacturer of plumbing fixtures, 
Dick Brothers, Inc., of Reading, Penn- 
sylvania, this problem was surmounted 
by employing a check list, using perti- 


wmsultant. Pottstown, Pa 
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nent M-T-M Symbols across the top of 
the page. A preliminary check of the 
polishing techniques disclosed that all 
of the polishers’ motions could be 
identified by a limited number of 
M-T-M symbols. These symbols were 
next entered on sheets of lined paper. 
Then stop watch time studies were 
preceded by motion analysis in which 
these sheets were used as check lists. 

After a motion analysis was made in 
this manner, each group of checks 
corresponding to a complete time study 
element was encircled, and marked with 
a number corresponding to the element 
on the time study itself. Later, the 
details of each element were written 
on the check sheet to the right of the 
motion analysis. (See Fig. 1). 

These motion analyses were later 
studied for unnecessary and duplicated 
motions, and were then used as aids in 
leveling the stop watch time studies to 


Unnecessary Polishing 
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which each pertained. Job descriptions 
were then drawn up embodying the 
most efficient polishing technique which 
had been extracted from these M-T-M 
motion analyses. 


John R. Heizmann is a 1937 graduate of 
the University of Detroit. He also holds a 
diploma in Ferrous Metallurgy from Penn 
State University and one in Industrial Engi- 
neering from the Industrial Management 
Institute of Reading and Philadelphia, Pa. 
After several years as a metallurgist for 
Great Lakes Steel Corp., he joined Penn 
Hardware Co. of Reading, Pa. There he 
was employed for 13 years as an industrial 
engineer and a member of the executive 
committee. Three years were spent 4s an 
AAF Base metallurgist during World War 
ll. For five years he owned and operated his 
own electroplating job shop in Reading. 
He subsequently has been a sales engineer 
with Frederic B. Stevens, Inc., and manage- 
ment consultant with George S. May Co 


No Basin Faucet 
Roughing Operation No. 1 


3" wide #90 grit abrasive 
belt on a 12" dia, 
contact wheel, 
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To & from tote pans 
to the pol, wheel, 


Pol, top of spout end, 
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Pol, the top of the 
spout and the remaining 
side of spout. 
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No Basin Faucet 
Roughing Operation No. 2 





3" wide #80 grit abrasive 
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No. — Combination Body 
Cutting Down Operations 1 and 2 


2" wide bias buff 
with tripoli, 
Operator D 
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buff, To & from 
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nvert & pol, other 
side, Repeat 
operations on 
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Check This Wealth 
of Information 


Glossary, PART I-GENERAL PROCESSING DATA. 
Tables of Data. Design for Plating. Metal Sur- 
face Preparation and Cleaning: Basis Metal Sur- 
face, Polishing, Brushing, and Buffing, Barrel 
Finishing Methods, Bulk Finishing Small Parts, 
Finishing Large and Precision Type Parts, Elec- 
tropolishing, Metal Cleaning, Oxide Removal. 
Typical Processing and Operating Sequences. 
Water Requirements for Plating. Plating Bath 
Compositions and Operating Conditions. Plating 
Standards and Specifications. Trouble Shoot- 
ing. Analysis of Plating Baths. Testing Electro- 
deposited Coatings. Waste Disposal. Plating and 
Metal Finishing Costs. Industrial Hygiene and 
Safety. Metallurgy for the Electroplater. Surface 
Protection and Finishing Treatments: Phosphate 
Coating Processes, Chromate Conversion Coat- 
ings, Chromic Acid Anodizing of Aluminum, Sul- 
furic Acid Anodizing and Oxide Treatments for 
Aluminum and Magnesium. PART IlI—-ENGINEER- 
ING FUNDAMENTALS AND PRACTICE. Plant 
Location and Layout. Floors—Plans and Con- 
struction. Tanks. Linings. Heating and Cooling 
Practices and Equipment. Racks: Design, Con- 
struction, Insulation and Maintenance. Manu- 
ally Operated Installations. Barrels. Semi- and 
Fully-Automatic Plating Machines. Continuous 
Plating Equipment for Steel Mill Products. 
Anode and Cathode Rod and Bus Systems. 
Exhaust Systems. Anodes and Cathodes—Types, 
Composition and Related Data. Low-Voltage D-C 
Generators. Rectifiers. Periodic Reverse Current 
Plating. Rinsing. Drying Practices and Equip- 
ment. Filtration. Auxiliary Equipment for the 
Plating Room. Maintenance. Index. 








to Members of the 
American Electroplaters’ Society 


In connection with its Golden Anniversary, the AES, through 
a special arrangement with the publisher, is pleased to offer 
its members an exceptionally low price on an outstanding 
reference book for electroplaters. 


ELECTROPLATING 
ENGINEERING 
HANDBOOK 


Edited by A. KENNETH GRAHAM. President of Graham, Savage 
& Associates, Inc. in collaboration with over 40 widely-known 
authorities in the electroplating field. 


The complete data book long needed by everyone in the electroplating 
and metal finishing field. With this big, 669-page book at hand, you can 
quickly find the answer to practically every imaginable engineering or 
processing problem! 


Jam-packed with tables, charts, plans and illustrations, this Handbook 
brings you all the most recent information available on processing tech- 
niques and the engineering factors involved in constructing and installing 
plating equipment. Full chapters cover the design of parts to be plated, 
metal surface preparation, standards and specifications, bath composi- 
tions, processing sequences, waste treatment, manual and automatic 
plating machinery, filtration, rinsing and drying, and all other engineer- 
ing and operating considerations. 


No matter what your interest in the electroplating field—engineer, 
designer, equipment manufacturer, executive, shop superintendent, pur- 
chasing agent, or user of electroplated parts—you'll find just the informa- 
tion you're looking for every time you use this complete Handbook. 


SPECIAL PRICE TO AES MEMBERS 


3 GOO ccccccesces nee 
5 copies.......... 5.50 each 
10 or more....... 5.00 each 


PRICE TO NON-MEMBERS: $10.00 per copy 


Note: All orders must be accompanied by payment in full. 


USE THIS CONVENIENT ORDER FORM 
2 ew SS SS Se ee ee ee ee 
AMERICAN ELECTROPLATERS’ SOCIETY 
445 Broad Street, Newark 2, N. J. 


Please rush 
ENGINEERING HANDBOOK 


(1 at AES special anniversary member price 
() at non-member price of $10.00 per copy 


I am enclosing payment (or purchase order with payment) and 
understand the price includes free delivery anywhere in the U.S.A. 


NAME (please print) 
ADDRESS. 


CITY & ZONE STATE 
Se ee ee ee SR ee ce 


copy (copies) of ELECTROPLATING 
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smoother, denser deposits’ 


with 


If rejects caused by rough, porous, or inconsistent deposits are 
paring your copper plating profits, investigate OFHC Anodes. 
OFHC Anodes have been generally accepted as first choice for 
even such troublesome jobs as plating steel strip for deep-drawing 
...fotogravure cylinders...printed circuits...computer “memory 
drum” rotors...and electroforming complex molds and elec- 
tronic waveguides. 


Smoother, denser deposits result from elimination of insoluble 
particles from the bath—without bags or diaphragms—, from 
consistent anode dissolution and high anode efficiency. 


Free technical publications to help you obtain better plating — 
and at the same time lower costs—are available from your OFHC 
Anode distributor, or directly from AMCO Technical Service 
Section. Ask for them today. 


AMCO DIVISION 


American Metal Climax, Inc. 
61 Broadway, New York 6, N. Y. 


OFHC Anodes—Made Only by American Metal Climax—are Sold by Leading Plating-Supply Distributors Everywhere 
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Mere Los Angeles, locale of the 47th 
Annual Convention of the American 
Electroplaters’ Society (AES) July 24-28 
1960, is a city bulging with muscle—vi 
brating with confidence and enthusiasm 

always looking ahead to things that must 
be accomplished in the future. There has 
been no more phenomenal and sustained 
industrial, commercial and population 
growth in any area of the United States 
than that which has occurred in the last 
few decades in the City and County of Los 
Angeles 


scientific knowledge, and the fellowship 


Apart from the technical and 


and fun, to be gained at AES’s dynamic 
Los Angeles Convention, what will AES 
members and their families find in the 
Golden City beyond the Rockies? 


DULL MOMENTS SCARCE IN 
WONDER CITY 

AKS’s Conventioneers in this amazing 
metropolis will not be at 
duty" hours for something interesting to 
do or some important place to go for 
amusement, for enlightenment or for ordi- 
nary sightseeing 

Glamorous Hollywood is indeed a sight 
to behold And high too on the list of 
things to do in Los Angeles is a visit to 
one of the major radio or television 
studios, with attendance at one or more 
broadcasts. Many of the nation’s top pro 
grams originate in Los Angeles 

Chere are many points of historical in 
terest and scenic beauty, moreover, that 
enhance the attractiveness of Los Angeles 
here is Olvera Street, a bit of Old Mexico 
with curio shops and cafes. Chinatown, 
with its quaint shops, lily pools and 
courts, offers silks, antiques, jewelry and 
scores of other souvenirs for purchase. 
Grauman’s Chinese Theater, a landmark 
of Hollywood Boulevard, is famous for its 
courtyard, in which appear the hand and 


foot prints of movie stars, past and pres- 


(Left) Olvera Street in Los Angeles is filled with picturesque shops and cafes. 


of the most glamorous movie premieres. 
Disneyland from the air. 


a loss during “‘off 


ent And those interested in the astral 
variety of stars will find the Griffith Park 
Observatory of special interest. 

Other scenic attractions include the 
“outdoor 
Santa 


Catalina Island renowned for its subma- 


San Fernando Valley with its 


life’’ homes and suburban gardens 


rine gardens and Mediterranean atmos- 
phere—the world-famous Los Angeles and 
Harbors—the 
Palisades overlooking the beach at Santa 
Monica. 


Long Beach impressive 


MOON TRIPS AND 

OCEAN TREASURES 
Children everywhere have been thrilled 
by fabulous Disneyland. This versatile 
fairyland in concrete and steel brings to 
life legendary characters and even pro- 
vides everyone, adults and youngsters 
alike, with the opportunity to journey by 
simulated rocket to the imaginary moon. 
Phe Old West and the days of the '49ers 


live again in the authentic atmosphere of 


Knott’s Berry Farm and Ghost Town. 
What was begun in 1920 as a small berry 
shed has become today a nationally recog- 
nized “‘must”’ as a tourist attraction. 

Jules Verne’s undersea world comes into 
Marineland 
Aquarium, the world’s largest Oceanarium. 
Visitors by the thousands flock to this 


magnificent creation of modern science, 


sharp focus at the new 


where every conceivable type of ocean 


habitat has been duplicated. 


WONDER CITY: ITS MEANING 
INDUSTRIALLY 
In addition to its high vacationland at- 
traction, Los Angeles County has grown 
industrially, 


keeping pace with its phe- 


nomenal population growth. Los Angeles 
County’s diversified industrial might was 
depicted in an industrial survey released 
early in 1957 by the Los Angeles Chamber 
of Commerce. This survey showed that 


the aviation industry led a field of 19 ma- 


jor industries in capital investment during 
1956, with $76,176,000 invested in new 
plants and expansions. 

Los Angeles’ automotive industry ranked 
second in 1956 according to that survey 
with a capital investment of $40,875,500. 
A total of $38,782,500 invested in the 
construction of new and expanded metal 
products firms catapulted the metal prod 
uct industry to third place in the Cham- 
ber’s statistical report. And so close to 
that figure as to all but result in a tie for 
third place was the rapidly expanding 
electronics industry, which boasted an in- 
vestment of $38,765,000 in 24 new plants 
and 35 expanded facilities during 1956. 

Chemicals and paints ranked fifth with 
a capital investment of $35,035,000 in 25 
new and expanded plants. The petroleum 
products industry placed sixth with $26,- 
860,500 invested in expanded facilities. 

Leading the nation in the manufacture 
of aircraft and aircraft parts, pumps and 
compressors, refrigeration equipment and 
canned sea food, the Los Angeles Metro- 
politan area is second, nationally, in auto- 
mobile tire and tube production and a 
host of other products including blown 
glass and jewelry. 


“CREATIVE CENTER OF AMERICA” 

The unprecedented growth of such pio- 
neering industries as electronics, instru 
mentation, research and development and 
other engineering activities has brought 
the title, * 
Los Angeles. 


Creative Center of America” to 
It earned that title 
cessful search for new ways to make better 


by SuCc- 


products. 

Clearly, AES members and their families 
and guests who will cross country to be 
educationally and relaxationally enriched 
at AES’s 47th Annual Convention, 
July 24-28, 1960, will have a “‘never-to-be- 
forgotten”’ odyssey in America’s ‘““Wonder 
City.” 


(Center) Grauman's Chinese Theatre in Hollywood, scene 
Footprints and handprints of the great stars are imbedded in the sidewalk. 


(Right) Exciting 
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DALLAS-FORT WORTH BRANCH STAGING TWO-DAY 
“AEROSPACE FINISHING SYMPOSIUM” 


A vaunted two-day ““AEROSPACI FIn- 
ISHING Symposium” featuring a_ four- 
session educational program on “treatment 
and finishes for aerospace materials” is the 
educational fare being offered to the 
Southwestern area of the electroplating 
and metal finishing industry by the AES’s 
Dallas-Fort Worth 


collaboration with the Society of Aircraft 


dynami sranch in 
Materials and Process Engineers. The 
event will be held at the Texas Hotel im 
Fort Worth December 8-9, 1959. 


On December the day prior to the 
actual start of the educational sessions, it 
is tentatively being planned to conduct an 
organizational meeting of the proposed 
AES Southwestern Regional Group, ex- 
pected to comprise the AES’s Houston, 
Kansas City, Dallas-Fort Worth, Wichita 
and possibly the Society’s new Denver 
and Phoenix Branches. 

Targeted to an anticipated 500-person 
attendance, the two-day Symposium will 
embody morning and afternoon sessions 


on December 8 and 9, each covering one 


of four subjects, namely 1) Plating, 2) Spe- 


AES’S WEST COAST 
FAMILY OUTING 
Aside from AES’s thriving Los Angeles 
Branch that will host the AES’s 47th 
Annual Convention, with the sumptuous 
Statler Hotel (above) of that community 
as Convention Headquarters, the Society 
is currently represented in our nation’s 
western area by chartered AES Branches 
in San Francisco, Portland, Seattle-Puget 
Sound, British Columbia, Phoenix and 
Denver. These members of the AES’s 
Western community are eagerly awaiting 
the arrival of the full AES body for a 
The Society first 
immigrated into that western area with its 


western Convention. 


Los Angeles Branch some three decades ago. 
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cial Processes and Treatments, 3) Organi 
Finishing and 4) Coatings for the Future. 
There will be four speakers per session plus 
two luncheon speakers. The actual pro- 
gram, now in process of development, will 
be announced in full in a subsequent issue 
of PLATING MAGAZINE. 


The Symposium will conclude with a 
gala Banquet and Floor Show on Decem- 
ber 9 Display booth areas and booths 
are being made available at nominal cost 
to suppliers wishing to exhibit equipment 
and processes on an educational basis 

The cooperating Society of Aircraft 
Materials and Process Engineers (SAMPE 
was founded on the West Coast two or so 
years ago and, reportedly, has already ex- 
panded to some thousand members 
grouped in some ten or more Branches. 
All aircraft and missile companies are re- 
portedly affiliated with SAMPE. That 
Society is collaborating fully with AES 
Branch President Myron E. Browning and 
his industrious AES Dallas-Fort Worth 
Branch “Symposium” Committee asso- 


ciates. 


TREASURE CHEST 
OF KNOWLEDGE 
BEING READIED 


Considerable progress has been made in 
the preparation of the Golden Jubilee Edi- 
tion of the AES annual book, TecHnicaL 


ProceeDINGs embodying not only each 


of the 43 technical papers by experts of 


nine countries presented before the AES’s 
Fifth International Conference on Elec- 
trodeposition and Metal Finishing in De- 
troit, June 15-19, 1959 but also the trans- 
cript of the discussion that attended the 


delivery of each such paper. 


By far the largest TecunicaL Procerp- 
INGS in the AES’s half-century history, 
National Headquarters hopes to have that 
voluminous book, awaited internationally, 
published by late this Autumn. A copy 
will be issued toevery AES member in good 
standing as at November 1, 1959. Extra 
copies will be sold to non-members on 
strictly a “first come-first served” basis so 


long as that limited extra quantity lasts. 


Me 


SEVENTH INTERIM MEETING 
SET FOR FEBRUARY 20, 1960 
Philadelphia Branch was born as first off- 
spring of the New York “Mother” Branch. 
And that historic Branch’s Golden Anni- 


versary will be commemorated in the 





A half-century ago in 1960, 


Quaker City in 1960 not only by a fitting 
two-day Fiftieth Anniversary Educational 
Sessions and Banquet but also by the con- 
current SEVENTH INrERIM Meetine of the 
Supreme Society for which the Branch 
will serve as Host. 

To be held in Philadelphia’s well-known 
Ben Franklin Hotel on February 19-20, 
1960, the Philadelphia event will be a two- 
segment attraction expected to draw a 
large AES assembly to the Keystone City. 

The Educational Sessions being pro- 
grammed by Branch President James L. 
Cogan Jr. and his associates looms formi- 
dable and it will be seasoned by other ap- 
pealing Fiftieth Anniversary attractions, 
including an Anniversary Banquet that 
Saturday evening. 

The Supreme Society's Interim Meeting 
will be held Saturday, February 20 and is 
targeted for large attendance of Branch 
accredited Delegates from near and far. 
The Executive Board will meet during the 
full day Friday, February 19, and again 
on Sunday, February 21. 


. 
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Ben Franklin Hotel, site of the AES Seventh 
Interim Meeting and Philadelphia Branch 
Golden Anniversary Educational Session 
and Banquet. 











is ADVANCEMENT IN ELECTROPLATING 
AND METAL FINISHING 
IMPORTANT TO YOUR COMPANY’S FUTURE? 











EARLY a half-million dollars has been invested in AES Research in the last decade as 

an endowment for the continued progress of the electroplating and metal finishing 

industry. That cost has been borne not only by the Active Members and Members-at-Large 

of the AES by allocation thereto of a share of their annual membership fees in the Society 

but also by many companies like yours that, as Sustaining Members, have invested in ex- 

panding technical and scientific knowledge and techniques in electroplating, metal finishing 
and allied arts. 


You as a company are most cordially invited to apply for Sustaining Membership in the 
American Electroplaters’ Society thereby taking your place in this program by the side of so 
many other industrial concerns of your type in the United States and Canada. Cost to you 
is $100 per twelve-month period. Materially, you will also benefit as follows from your 
Sustaining Membership: 


1. Your designated representative will enjoy 


all the privileges of Active Membership in 
the AES except voting and holding office. 


. He will receive, in your behalf, a subscrip- 


tion to PLATING, the official AES journal. 


. He will receive a copy of the bound book 


titled “TECHNICAL PROCEEDINGS” con- 
taining the technical papers presented at 
the year’s Annual Convention. 


. He will receive quarterly reports on the 


status of the active individual research 
projects—reports prepared by the Vice 
Chairman for Research of the Research 
Committee. Practical hints gleaned from 


these reports may be worth to you, many 
times the cost of your Sustaining Member- 
ship. 


5. He will receive paper-back bound copies of 


Serial Reports on specific results of research 
as they issue. 


. You will receive as a company, a Sustaining 


Membership plaque, set in clear plastic 
suitable for office display which identifies 
you as a sponsor of AES Research. 


7. As a company, you will also receive periodic 


listing with other Sustaining Members in 
PLATING and in other AES publications as 
public recognition of your support. 


As evidence of your company’s interest in the significance of this program, you may, if 
you please, finance more than one such Sustaining Membership at $100 apiece per twelve- 
month period. Indeed, a number of companies are financing as many as five or more per 
year. In such case, please designate as many of your company executives to receive copies 
of the foregoing as the number of Sustaining Memberships that you finance. 


An Application Blank will be sent promptly upon arrival of your request at National 
Headquarters. At the same time, you will receive a free copy of the booklet, ‘Is Advance- 
ment in Electroplating and Metal Finishing Important to YOUR Company’s Future?” 
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GRAND RAPIDS LADIES 
NIGHT AT COUNTRY CLUB 
The Grand Rapids Branch will follow 

its usual custom this year by making the 
regular October meeting night the Annual 
Ladies Night. 

The Ladies Night festivities will be 
held on October 9 at the Green Ridge 
Country Club in Grand Rapids, Michi- 
gan, with dancing and refreshments be- 
tween the hours of 8:30 p.m. and 12:30 
a.m. At 1:00 a.m., an early morning 
breakfast will be served to culminate the 
activities. Constance Duin and her five- 


piece orchestra will provide the music. 





TO ALL 
BRANCH SECRETARIES 


The list identifying and authen- 
ticating the Delegates /Alternates 
elected by your Branch for 1959- 
1960 tenure is due in the hands 
of the National Executive Secre- 
tary by not later than November 
2,1959. The official Return Sheet 
upon which to list your 1959- 
1960 Delegates/Alternates for 
accreditation by the Credentials 
Committee has already been sent 
to you. It requires signature of 
both the Branch President and 
Secretary. 


. The due-date of your Branch Per 
Capita Taxes at the new rate is 
October 1, 1959 for the fiscal 
year from July 1, 1959 through 
June 30, 1960. 


3. Your Branch, via its accredited 
Delegates, has been invited to 
nominate any qualified member 
of the Society whom it chooses 
for consideration for the AES 
Scientific Achievement Award. 
Your choice must be supported 
by six copies of a statement of 
your nominee’s qualifications. 
These are due in the hands of 
the National Executive Secretary 
by not later than October 15, 
1959 by the Award’s regulations. 


. Your Branch, via its accredited 
Delegates, has been invited to 
nominate any qualified member 
of the Society whom it chooses 
for consideration for AES Honor- 
ary Membership. Your choice 
must be supported by six copies 
of a statement of qualifications. 
These are due in the hands of the 
Executive Secretary by not later 
than November 15, 1959 by the 
rules of the Supreme Society. 


. Your Branch, through its Presi- 
dent, will be invited to nominate 
any member of the Society 
whom it chooses for considera- 
tion for the Charles Henry Proc- 
tor Memorial Leadership Award. 
More information soon. 


Dr J. V. Petrocelli 


James D. Thomas 


Dr. E. R. Bowerman 


SEVEN AES RESEARCH PROJECTS ACTIVE 


Under the direction of the AES Re- 
search Committee headed by Chairman 
James D. Thomas (General Motors Cor- 
poration), seven active AES Research 
Projects are currently in progress on specific 
subjects related to electroplating, metal 
finishing and allied arts. So as to coordi- 
nate the important supervisory and other 
work of various echelons of the AES Re- 
search Program structure, including Proj- 
ect Committees and their leadership, the 
up-to-date Research Manual (1959-1960 
Edition) has been prepared by Dr. D. G. 
Foulke (Vice Chairman fer Research) and 
issued by the Research Committee to some 


70 persons involved in the program at 
directional or supervisory levels. 

To fill the vacancy created by the recent 
resignation of Dr. Frederick A. Lowenheim 
(Metal & Thermit Corp.), E. R. Bowerman 
(Sylvania Products Co.) has been ap- 
pointed District covering 
Project No 16 (University of Pennsyl- 
vania) and Project No. 17 (Virginia Insti- 
tute for Scientific Research). Dr. Joseph 
V. Petrocelli has, in turn, succeeded 
Dr. Bowerman as Project No. 16 Chair- 
man. There are three other District 
Supervisors namely Cleveland F. Nixon, 
Clyde Kelly and Clarence H. Sample. 


Supervisor 





1960 
417TH ANNUAL CONVENTION 
July 24-28, 1960 
Los Angeles, California 
Statler Hotel 
Host Branch: Los Angeles 
General Chairman: 
Mr. Tony Stabile, President 
Associated Plating Co., Ine. 
117 East l6th Street 
Los Angeles 15, California 
Co-Chairman: 
Mr. George J. Hetz 
Cc & W Metal Finishing, Ine. 
3525 S. Greenwood Avenue 
Los Angeles 22, California 


1961 
18TH ANNUAL CONVENTION 
June 16-23, 1961 
Boston, Massachusetts 
Statler Hotel 
Host Branch: Boston 
General Chairman: 
Mr. Louis V. Gagnon 
P. O. Box 329 
Framingham, Massachusetts 


1962 

19TH ANNUAL CONVENTION 
June 25-28, 1962 

Schroeder Hotel 

Milwaukee, Wisconsin 


cil 

Host Branch: Milwaukee 

General Chairman: 
Mr. Herman Tessmann 
3864 South 57th Street 
Milwaukee, Wisconsin 





AES CONVENTION DIRECTORY 


AS OF OCTOBER 1, 1959 


Sponsor: Midwest Regional Coun- 


Assistant Chairmen: 

Mr. Eugene Roth 

Roth Plating Corporation 
739 North College Street 
South Bend, Indiana 

Mr. Leonard Weeg 
National Lock Company 


Rockford, Illinois 


1963 
50TH ANNUAL CONVENTION 
June 24-27, 1963 
Ambassador Hotel 
Atlantic City, N. J. 
Host Branch: Newark 
General Chairman: 
Dr. D. Gardner Foulke 
155 Johnston Drive 
Watchung R.F.D. «3 
Plainfield, N. J. 


1964 
51ST ANNUAL CONVENTION 
June, 1964 

(Hotel to be announced 
St. Louis, Missouri 
Host Branch: St. Louis 

Acting Chairman: 

Mr. Anthony P. Julius 

5620 Itaska Street 

St. Louis 9, Missouri 


1965 
52ND ANNUAL CONVENTION 
June, 1965 
Statler Hotel 
New York, N. Y. 
Host Branch: New York 
General Chairman: 
Mr. Milton Nadel 
9-05 162Znd Street 
Whitestone 57, New York 
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The Role of the Basis Metal in the Production of Stressed 
Electrodeposits by Dr. Joseph B. Kushner, Kushner Elec- 
troplating School 

Effect of Shot-Peening Prior to Chromium Plating on the 
Fatigue Strength of High Strength Steel by Bennie Cohen, 
Wright-Patterson Air Force Base 

Loose Abrasive Finishing Machines by Fred T. Hall, General 
Motors Corporation 

AES Project No. 14—The Influence of Physical Metallurgy 
and popmaniens Processing of the Basis Metal on Elec- 
troplating 
V: Effect of Polishing on the Durability of Nickel Plated 
Mild Steel by Dr. Maurice H. Jones and J. Zajdowski, 
Ontario Research Foundation 

Metal Wastes—Contribution and Effect—Cincinnati Metro- 
politan Sewage Disposal Service Area by Fenton H. Dobb, 
City of Cincinnati (Sewage Disposal Section ) 

lon Exchange and the Pickling of Magnesium Sheet by Robert 
E. Anderson, The Dow C ical Company 

The Use of Bio-assays in the Safe Dis Por Electroplating 
Wastes by Dr. Charles M. Tarzwell, Robert A. Taft Sani- 
tary Engineering Center 

Industrial Waste Treatment and Water Reclamation—A Case 
Study by Wayne L. Gaspar, The Maytag Company 

Principles of Electrochemistry by Fred G. Brune, Chrysler 

ay 

Factors Which Influence the Structure of Electrodeposits by 
Dr. Abraham M. Max, Radio Corporation of America 

Cleaning, Pickling and Preparatory Surface Treatment by 
William P. Innes, Mac id, Inc. 





CONTENTS 


Typical Plating Solution—Cyanide Zinc by Edward F. Foley, 
Stratford ical Co., Inc. 

Alloy on See for Aircraft Engines by Bruce E. Scott, 
Curtiss-Wright Corporation 

Heavy Electrodeposited Metallic and Flame-Sprayed Ceramic 

tings in a High Heat Transfer Aerothermal Environ- 

ment by Dr. Stanley Zirinsky, General Electric Company 
and Dr. Dodd S. Carr, Bart Laboratories & Design, Inc. 

Hard Anodizing of Aircraft Fuel Metering Components by 
Dr. Harold J. Wiesner and Henry A. Meers, Bendix Avia- 
tion Corporation 

Pitting in Thick Chromium Deposits by Donald R. Millage 
and Wilbur E. Hague, The Udylite Corporation 

Instrumentation by Harold A. Kahler, General Motors Cor- 
poration 

Design and Engineering Problems in Plating Room Layout 
and Installation by Hugh V. McGuire, Enthone, Inc. 

Plating Rack Design and Insulation by Frank J. Klein, Rack 
Processing Company 

When and How to Select an Organic Coating by Harris G. 
Beck, The Glidden Company 

Vinyl Plastisols and oy as Product Finishes by Fre- 
mont L. Scott and William C. Hosford, Metal & Thermit 
Corporation 

Measurement of Chromium Plate Thickness on Molybdenum 
Alloy Turbine Buckets by X-Ray Fluorescence by 
Dr. William M. Spurgeon and Ottis L. Isaacs, General 
Electric Co. 

Pattern Plating with Electrodeposits by Samuel S. Frey, 
Oakite Products, Inc. 








AES’ 1958 TREASURE BOOK OF TECHNICAL 
KNOWLEDGE STILL AVAILABLE FOR ORDER 


Embodying each of the 43 technical papers by experts of nine countries presented before the Fifth International Con- 
ference on Electrodeposition and Metal Finishing at the AES’s GOLDEN JUBILEE Convention, Detroit, Michigan, June 15- 
19, 1959, the Golden Jubilee Issue of the AES’s book, TECHNICAL PROCEEDINGS (1959 Edition) is nearing completion. 
Meantime, the Society's limited remaining supply of the 1958 Edition is fast diminishing. Order your copy now. 


ONTAINING a full record of the 45th Annual Conven- 
tion of the American Electroplaters’ Society (AES) 
held in Cincinnati, Ohio, May 19-22, 1958, the AES's 1958 
Edition of TECHNICAL PROCEEDINGS publishes, in full, 
each of the technical papers delivered by experts at the 
Educational Sessions of that 1958 Convention, including 
their charts, diagrams, graphs, tables and other illustra- 
tions, plus the verbatim discussion that followed their 
delivery. 
It also included the stenotype report of the panel session 
on “Practical Plating Problerns’’ that was a hit of that 
Convention. 


A larger book than the 1957 edition, it also carries a front 
section that includes a complete chronological list of AES 
Conventions and Past Presidents; a day-to-day log of the 
45th Annual Convention; a section on the AES Scientific 
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Achievement Award and on the Paper Awards presented 
at that convention; a full listing of AES’s 1958-1959 Boards 
and Standing and Special Committees and a complete 
Branch Directory up to date as at September |, 1958. 


— book is the only printed medium in which all of 
the 1958 Convention's technical papers, and the wealth 
of technical and scientific data that they impart, will be 
published. Its scope and coverage are demonstrated by 
its array of papers listed above. 

The domestic price of the 1958 Edition of TECHNICAL 
PROCEEDINGS is $12 per copy including postage. To 
those ordering from outside of the United States’ conti- 
nental limits, the charge is $15 per copy including postage. 
All orders must be accompanied by payment in full. Ad- 
dress orders and make checks payable to: 








A limited quantity also exists of the 1957 book at $10 per copy domestic and 
$12.50 per copy foreign. All orders must be accompanied by payment in full. 
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FIRST 
ANNUAL CONFERENCE 
MIDWEST 
REGIONAL COUNCIL 
AMERICAN ELECTROPLATERS’ SOCIETY 


SATURDAY, NOVEMBER 7, 1959 
ROCKFORD COLLEGE CAMPUS 
ROCKFORD, ILLINOIS 


9:30-10:00 a.m. R 


Exhibits 
10:15-12:15 a.m. Organic Finishing 





WORKSHOP SESSION 
Leslie L. Diveley—Cutler Hammer Company 
Lloyd Gilbert—Rockford Arsenal 
Rudolph Hazuche—Clinton Company 
Carl Jensen—Glidden Company 
Orville Spawn—E. |. DuPont deNemours 
Company 


10:15-12:15 a.m, 


Moderator 
Panel 


Inorganic Finishing 


WORKSHOP SESSION 
Ralph D. Wysong—Studebaker-Packard 
Corporation 
Joseph Andrus 
Bernard C. Case—Sunbeam Corp 
Vincent Mattacotti—Milwaukee 
Company 
Craig McAlister—Bussman Mfg. Co 
Phil Ritzenthaler—Plating Engineering Co. 
Dr. Harold J. Weisner—Bendix Aviation 
Compeny 


12:30-2:00 p.m. LUNCH 
Luncheon Speaker OE William Blum 


Moderator 


Panel Croname, Inc 


Plating 


Washington, 


Subject—"Education and the Elec- 
troplating Industry 


2:15-4:30 p.m. AFTERNOON SESSION 

Chairman Clyde Kelly—American Plating Company 

Carl Durbin—Chrysler Corporation 
Experiences in Using the Corrodkote 
est 

james D. Thomas—General Motors Corp 

The Copper Chloride Modification 

of the Acetic Salt Spray Test 


The Branches of the Midwest Council have been 
invited to send exhibits to this meeting. It is hoped that 
the workshop sessions will center around discussions of 
these exhibits thus giving practical value to those 
attending. This part of the program is being handled 
by Harold Ellis of the Rockford Branch 





LOS ANGELES EDUCATIONAL 
SESSIONS TENTATIVELY 
PROGRAMMED 
At its meeting held at National Head- 
Newark, 18, the 
Editorial Board tentatively approved an 
Educational Program for the 
AES’s 47th Annual Convention to be held 
in Los Angeles, July 24-28, 1960 embody- 


ing nine sessions and 37 papers. 


quarters, September 


Sessions 


Among these will be the second annual 
“William Blum Lecture” 
July 25, 1960 by Dr. A 
the 
Award”’, 


highest scientific honor 


to be delivered 
Kenneth Graham, 
“AES Scientific 


the Societ y ’s 


second winner of 


Achievement 


It will include a two-session, ten paper 
Metal 
Finishing’’ Symposium being programmed 
the Editorial Board the Host 
Branch Educational Committee Dr. 
Harold J. Read, Physical 
Metallurgy, Pennsylvania 


sity 


“Hydrogen Embrittlement in 


for and 
by 
Professor of 
State Univer- 

Fuller details will be carried in Novem- 
ber PLATING. 
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PHOENIX AND DENVER BRANCHES TO 
HAVE IMPRESSIVE OCTOBER INSTALLATIONS 


the 
the 


resigned Twin 
inactive San 


Succeeding 
Branch 


City 
Antonio 
Branch, a growing number of whose mem- 
bers have now been transferred to other 
chartered AES Branches or to AES Mem- 
bership-at-Large, the new Phoenix and 
Denver Branches have now been perma- 
nently chartered by the AES Executive 
Board, the former effective August 10, 
1959, the latter effective August 31, 1959. 

The Phoenix Branch, swelling in mem- 
bership, will be formally presented with its 
framed permanent charter and officially 
installed as a full-fledged AES Branch, at 
an installation ceremony to be held in that 
City on Friday, October 9, 1959. The 
installation team of National Officers will 
be composed of National President Ralph 
D. Wysong and National Executive Sec- 
retary John P. Nichols. The event is being 


and 


planned under the supervision of Branch 
President William Griff. 

Also growing impressively, the new Den- 
ver Branch will have its installation cere- 
mony in Denver, October 13, 1959. The 
same team of National Officers will serve 
the Supreme Society. The event is being 
programmed in collaboration with Branch 
President Robert D. Martin. 

After formal installation into the AES 
family of chartered Branches, both the 
Phoenix and the Denver Branches will be 
eligible to receive the ““Thomas A. Trom- 
bour Memorial Award” of the Metal Fin- 
(MFSA). 


Under the provisions of that Award, each 


ishing Suppliers’ Association 
newly chartered AES Branch is eligible 
to be voted a $100 purse by the MFSA’s 
Board of Trustees. 





COURSES IN ELECTROPLATING 





City 


Vancouver, B. C. 


School 
Vancouver 
Technical School 
Brooklyn, N. Y. Fort Greene Evening 
High School. 
Illinois Institute of 

Techno! »gy 


Chicago, IIL. 


Cleveland John Jay High 


School 


Indianapolis* Purdve University 


Extension 


Montreal 


Polytechnique 
Institute 


New Haven New Haven College 


Newark Various Plants and 
Laboratories 
Philadelphia, Pa. Temple University 
Pech. Institute 
Portland State 
College 


Portland, Oregon 


Central Senior High 
School 


Providence: 


Attleboro 


South Bend, Ind 
St. Louis 


Hadley Technical 
High School 
San Antonio lrinity University 

San Francisco 


Central Technical 
High School 


Toronto, Canada 


Jos. B. Kushner 


Evansville, Ind. 


621 8S. Norman A 


( Lorresp ( ‘ourse 


* Every other year 





Walter Kellermann 


Louis Serota 


J. M. Andrus 


S. 
J 


Dr. A. M. Max 


Dr. Andre Honé 


Dr. 


Dr. 


Omer Jette 


d. 


J. Castriotta 
Dr. H. J. Wiesner 


Dr. Otto C. Klein 


W 
M 


\ 


Electroplat ing School, 


ve, 


Jos. B. Kushner 


The above listings were correct so far as could be ascertained al press lime. 
Prospective students are urged to verify courses prior lo making definite plans 


Next semester fall of 1960 


7 


Semester Course 
Instructor Tuition Fee Length 


6 mos. 


Approx. 
$15 


None 18 wks. 


$80 18 wks. 


L. Jackson 


Zehnder $ 6 wks. 


wks. 


$45 


$50 3) 


F. Foley Jr. $50 15 

J. LaManna $20 10 
$37 16 

Lab Fee $5 


S. Heiman 


J. R. Mi kelsen $15 10 


Fogarty 


None 


. P. Wisdom 
Raskin 
R Moores 


$15-non-res. 
$ 5-city res. 


$150 4 mos 


to l yr 

















INTERSOCIETY NEWS 


EXPECT 50,000 AT 
ASM METAL SHOW 

Returning to Chicago for the 11th time 
since its inaugural there in 1919, the 41st 
edition of the American Society for Metals’ 
National Metal Exposition and Congress 
will be staged Noy. 2-6, 1959. 

Theme for both exposition and congress 
phases of the spectacular annual Metal 
Show is “Materials and Fabrication Pre- 
view of the Soaring 60's”. The exposition 
will be held in the International Amphi- 
theatre of the city with congress sessions 
in the several Chicago hotels. 

Nearly 400 exhibits will occ upy 300,000 
square feet of exhibit space in the Inter- 
national Amphitheatre and adjoining 
Exhibition Hall, all at street-floor level 
and under one roof 

There will be hundreds of engineering 


and scientific presentations— papers, semi- 


nars, panel conferences, lectures. ASM 


and congress headquarters are to be in 
Hotel 
cooperating societies will utilize the meet- 
Attendance 
in the high thousands is expected 


Sherman Four of the seven 


ing rooms of four other hotels 


Metalworking’s continuous search for 
cost-saving techniques is expected to 
lend more than a touch of urgency to 
Metal Show-1959 activities of industry 
buying teams 

Among recent developments to be eyed 
by Metal Show visitors at the show and 
explored by scientists and engineers at the 
technical sessions are advances in high 
strength steels, composite materials, super 
thin stainless steel, alloy strip, vacuum 
melting, and many others 

Many Metal Show exhibits will be dis 
played in special industry sections. An 
instrumentation area is planned for 
sensitive precision equipment—with mini 
mized noise, vibration and dust 


Another 


producers and fabricators in the powder 


section will be devoted to 
metallurgy field, including both members 
of the Metal Powder Industries Federation 
and the Federation itself as exhibitors 
Those cooperating with the ASM in 
technical and allied presentations of the 
bist Congress (with their hotel head- 
will be the American Institute 
Metallurgical and Petroleum 
Institute of Metals Division, 


quarters 
of Mining 


Engineers 


Iron and Steel Division and Extractive 


Metallurgy Division) (Morrison Hotel); 
Society for Nondestructive Testing 
Hamilton Hotel); 
Materials 


American Society for 

Bismarck Hotel 
Association 
Manufacturers Asso 
Hotel Sherman Metal Powder 


Testing 
Sper ial 
Hotel 


clation 


I Itrasonic 


1182 


LaSalle 


Industries Federation (Sherman); and the 
Metal Treating Institute (Sherman). 

Outstanding among the many special 
luncheons, dinners and Society gatherings 
of the ASM and cooperating societies will 
be the 4th Annual ASM Awards Luncheon 
on Tuesday (Nov. 3) of Metal Show Week. 
Speaker will be Thomas F. Patton, 
president of Republic Steel Corp. 

New ASM Officers 

New Metal Society 

elected at the annual meeting of the 


officers will be 


morning, Noy. 4. 
Walter Crafts, 
director, technology, Union 
Carbide Metals Co.; Vice 
William A. 


metallurgy, 


society, Wednesday 
They are: President, 
associate 
President, 
Pennington, professor of 

Maryland; 
Treasurer, R. J. Raudebaugh, supervisor, 
iron-nickel alloys, International Nickel 
Co.; and Trustees, Albert H. Fairchild, 
senior staff engineer, metallurgist, Western 


University of 


Electric Co.; and Carl H. Samans, asso- 
ciate director, engineering research, Stand- 
ard Oil Company (Indiana). President 
Lorig, following completion of his current 
term, remains on the board of trustees as 
past president. Continuing also on the 
board will be Earl R. Parker, professor 
of metallurgy, University of California, 
and Merrill A. Scheil, director of metal- 
lurgical research, A. O. Smith Corp. 
Walter E. Jominy, consultant, the Chry- 
sler Corporation, continues as society 


secretary. 


INSTRUMENT SOCIETY 
SYMPOSIUM 

A series of 16 papers evaluating “Solid 
Facts About Solid State” from the view- 
point of the instrument engineer will be 
presented at a two-day symposium in 
Philadelphia on Novy. 23 and 24, 1959. 
lo be held in conjunction with an equip- 
ment display at the Benjamin Franklin 
Hotel, the symposium is sponsored by the 
Philadelphia Section of the Instrument 
Society of America, with AIEE and IRE 
as cooperating societies 

Subjects and speakers have been selected 
for their ability to draw a broad, well- 
rounded picture of this latest trend in 
Che Philadelphia Sec- 
tion of the ISA has extended a blanket 
invitation to all business groups interested 
in this field. 


instrumentation. 


NEW PRODUCTS AT 
CHEMICAL EXPOSITION 
News of the 27th Exposition of Chemi- 


cal Industries reveals an increasing num- 


ber of exhibits and a greater variety of 


chemical processing equipment in prospect 
than at any previous display of its kind. 


Scheduled for N. Y. Coliseum, Novy. 30 
to Dec. 4, the exposition will present many 
exhibits with direct applications in the 
rapidly expanding fields of missiles, nucleo- 
nics, electrochemicals, petro-chemicals and 
ceramics. 

A noteworthy factor in this year’s dis- 
play will be the heavy emphasis that 
exhibitors will place on more highly 
resistant chemical processing equipment. 
This will be evident at all stages from the 
raw and fabricated materials through 
specialties to the complete units which 
will be on display throughout the exposi- 
tion. 

A new super stainless steel for resisting 
hot sulfuric acid, one of four types of 
stainless pipe and tubing to be offered by 
a well-known steel maker will be available 
in pipe, tubing, strip, sheet, plate and bar. 

Aluminum bronzes in various forms are 
already in wide use for corrosive resistant 
applications, but one important source of 
such alloys has added a new grade that 
promises freedom from stress corrosion 
cracking. Field welding or fabrication 
may be performed without need for sub- 
sequent stress relieving. 

An advisory committee composed of 
18 men prominent in chemistry and 
chemical engineering has been appointed 
for the Exposition. Heading the group 
as its chairman is E. R. Weidlein, trustee 
of Mellon Institute, who is associated with 
many important scientific and research 
projects. 

Other members of the Committee are: 
Roger Adams, head, chemistry depart- 
ment, University of Illinois; William 5. 

Paint & 
Bailar Jr., 


American Chemical Society; 


Auchincloss, publisher, “Oil, 
Drug Reporter”; John C. 
President, 
J. V. N. Dorr, chairman of the board, 
Dorr-Oliver, Inc.; Howard Farkas, Presi- 
dent, The Chemists’ Club; W. C. Gardiner, 
president, The Electrochemical Society; 
R. P. Genereaux, engineering dept , EF. I. 
du Pont de Nemours & Co.; Donald L. 
Katz, president, American Institute of 
Chemical Engineers; Raphael Katzen, 
chemical engineer. 

Sidney D. Kirkpatrick, editorial direc- 
tor, “Chemical Engineering” and ““Chemi- 
cal Week”; Walter E. Lobo, Devys & 
Lobo; Robert B. MacMullin, 
partner, R. B. MacMullin 
Walter J. Murphy, editorial director, 
ACS Publications; W. T. 
sultant; N. A. 
Smith, 


engineering, Cornell 


senior 


Associates: 


Read, con- 
Shepard, consultant; 


Julian C, professor chemical 
University; J. E. 
Spencer, president, Salesmen’s Association 


of American Chemical Industry, Inc. 
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Spring Clamp Cathode Hook improves plating — avoids rejects 


Powerful spring tension assures uninterrupted flow of plating current 
to the cathode rod from articles being plated — avoids the partial 
plating and costly rejects that so often occur when you depend on 
gravity for contact pressure. 


The Spring Clamps also hold racks rigidly where you put them on the 
cathode rod — they cannot creep together even with “sway-back” rods 
and rod agitation. 


The Spring Clamp Hooks bolt to any rack. No need to get a Spring 
Clamp Hook for every rack — just change the hooks from idle racks to 
the racks in use. 


Order Spring Clamp Cathode Hooks today! Enjoy the unstinted flow 
of plating current through articles being plated. Notice the superior 
plating and elimination of rejects. 


MY) Me, | 
EEL annuenctunne COMPANY 


_ 
/ a 
4 ¢ ‘ad ) 947 N. Cicero Ave., Chicago 51, Ill 
-, AS a. 


-~ 


EVERYTHING FOR PLATING PLANTS 


Locks rigidly 
Just squeeze 
to put on or 


take off 


Made for rack spines of all 
sizes and makes 


Made for 1”, 1%", 142” and 
2” Cathode Rods 


When ordering 
please specify 


1. Diameter of cathode rod 


2. Maximum omperage re- 
quired by rack 


OCTOBER 1959 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 1028. 
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Dr. Francis Horn (center) president of the University of Rhode Island accepts the Operation 


Manual for the Jet Plater from Oscar Stocker, Sel-Rex representative, T. Stephen 


rawford 


(right) is director of the University’s Division of Engineering Research and Development. 


SEL-REX DONATES PLATER 
TO UNIVERSITY OF R. I. 

A Jet Plater, described as a complete 
precious metals electroplating facility, 
Sel-Rex Corp., 
Nutley, N. J., to the University of Rhode 


Island, to be used in research as an aid the 


has been donated by 


jewelry manufacturing industry 
According to T. Stephen Crawford, 
director of the University’s Division of 
Engineering Research and Development, 
he and his associates have for many years 
been anxious to expand the scope of their 
research program for the jewelry and other 
related industries “Such an activity 
would be devoted to seeking better ma- 
terials, processes and methods to heip 
American manufacturers produce quality 
products at prices competitive with those 
of fereign imports.”’ said the director. 
Morris M. Messing, president of Sel- 
Rex, expressed the hope that his com- 
pany's donation of the Jet Plater would 
serve well the university's program. 
“Active support of the research program 
sponsored by the University of Rhode 
Island, on the part of appropriate organiza- 
tions and individual companies, is simply 
a matter of enlightened self interest.”’ he 
said “That it would be good for the 
industry is self evident, and what is good 


for the industry as a whole has got to be 


good for the individuals who are parts of 
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SALES TERRITORIES 

SET BY ALLIED RESEARCH 
Allied Research Products, Inc., Balti- 
more has completed the realignment of its 
national sales districts. The new district 
Allied’s 
acquisition a year ago of the products and 

facilities of Wagner Brothers, Inc. 


arrangement is the result of 


The Northeastern District is under the 
direction of Frank Richard as district 
sales manager with headquarters at 


Bridgeport, Conn., and includes — six 
representatives and distributors in Con- 
necticut, New York, Massachusetts, 
Rhode Island, Maine, New Hampshire, 
Vermont, New Jersey and Eastern Penn. 

The Central District is under the direc- 
tion of L. J. Camill as district sales mana- 
ger in Detroit, Mich. It includes Michi- 
gan, Ohio, Indiana, Kentucky, Western 
Pennsylvania and West Virginia. Ten 
representatives cover this area. 

The Midwest District is under the 
direction of A. L. 


manager with headquarters in Chicago, 


Poe as district sales 


Ill. Eight representatives and distributors 
cover Illinois, lowa, Nebraska, Arkansas, 
Louisiana, Missouri, Mississippi, Okla- 
homa, Tennessee, Kansas, Colcrado, 
Texas, Minnesota and Wisconsin. 

Sales direction for the balance of the 
country through a network of distributors, 
is provided by J. A. Cairns, vice president 


of sales, from headquarters in Baltimore. 


er 


COLORADO DISTRIBUTOR 

NAMED BY H-VW-M 
Hanson-Van Winkle-Munning Co. has 
appointed the Chemical Sales Company 
of Denver, Colorado, its exclusive dis- 

tributor in the state of Colorado. 
Chemical Sales Co., headed by M. M. 
Katz and assisted by Dr. Paul G. Gordon, 
will handle H-VW-M’s complete line of 
equipment and supplies. 
maintains a laboratory 





Chemical Sales 
facility. The 
Head- 
quarters are at 1125 Seventh Street, 


Denver. 


company was organized in 1927. 


NARDA ULTRASONICS EXPANDS 

The Narda Ultrasonic Corp. has just 
expanded into a second building in the 
New Cassel area of Westbury, N.Y. The 
new building is a 10,000 square foot, one- 
story structure at 50 Sylvester Street 
adjacent the main Narda plant. 

Dr. John C. 
Narda, said the new building was made 


McGregor, president of 


necessary by the company’s greater 
emphasis on research and development. 
“We hope to create many new products to 
meet the growing demands of industry 
and the military services for advanced 
types of ultrasonic cleaning systems and 
process devices.” 

Although less than two years old, Narda 
reportedly has produced more ultrasonic 
cleaning units than the entire industry 
had turned out in the previous decade. 
Narda was the first ultrasonic equipment 
manufacturer to standardize equipment 
and manufacturing techniques in contrast 
to the old, costly practice of producing 


ultrasonic equipment only to order. 


Major Stanley P. Sax, judo instructor to 
Reservists of 9857th Engineering Unit at 
Camp McCoy, Wis., “flips’’ his command- 
ing officer, Col. Rudolph F. Cernick. 
Major Sax in civilian life is executive vice 
president of the American Buff Co., 


Chicago. The training is given to men 
who might be forced to defend themselves 
in combat without a weapon. 
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LEA 


ABRASIVE 
FINISHING 
METHODS 


BRASS and BRONZE 


STAMPINGS + CASTINGS * FORGINGS «+ SPINNINGS «+ DIE CASTINGS 


In the finishing of brass (and bronze) a wide variety of effects can be obtained with LEA 
COMPOUND, ranging from non-reflective brush brass or satin finishes to almost a high 
lustre finish. Results depend on the grade of LEA COMPOUND, the type of wheel and the 
surface speed of the wheel. In general, the coarser grades of LEA COMPOUND, such as 
Grades ‘‘C’’, ‘‘B’’ and “‘L’’, produce the duller type of finish. Soft-faced wheels and low- 
surface speeds produce duller finishes than when the same grade of LEA COMPOUND is 
used on a more rigid type wheel or at a higher surface speed. 


LEA COMPOUND is used to good advantage for replacing set-up wheels in the finer num- 
bers where set-up wheel operations (180 to 240) are necessary on castings, forgings, die 
cast brass, etc. When LEA COMPOUND is used on a resilient wheel, brass shows prac- 
tically no tendency to drag. 


For high-lustre buffing on brass and its alloys where contours and ornamentations tend 
to pack up with the ordinary buffing cornpositions, a suitable grade of LEAROK, the buffing 
bar with no free-grease or LEA LIQUABRADE, liquid buffing composition, should be used. 


Burring, Buffing, Polishing, Lap 
ping, Plating and Spray Finishing 


in the Development of Production 
Methods, Equipment and Compo 


sitions 


Compound and Learok 
try 


Manufacturers 


POLISHING...Recommended polishing speeds for 
brass with conventional wheels are around 7000 
sfm. Grade ‘‘B’’ LEA COMPOUND is frequently 
used at 6000 sfm for polishing brass with sewed 
buffs, canvas, felt or solid leather polishing wheels. 
With rigid wheels and heavy LEA COMPOUND 
heads, the use of Grade 155 LEAROK or LEA 
LUBAR is recommended as a lubricant. 


INTERMEDIATE FLEXIBLE POLISHING... Where 
small defects, flash, etc., are to be removed, use 
LEA COMPOUND (such as Grade ‘‘B-31” or ‘‘C’’) on 
sewed buffs or loose muslin sections at 5500 sfm. 


SATIN FINISHING... This is a final finish, produced 
at surface speeds of 3500 to 5500 sfm with LEA 
COMPOUND such as Grade ‘‘C’’, “*B”’ or “‘N” on 
loose muslin buffs, ventilated or bias buffs, string 





Manufacturers and Specialists ® 


The Hallmark of 
Quality Products 


of lea 





Indus 


s quality buffing and polishing 


compounds for over 30 yeors 


or wick wheels with or without LEAROK 155 or 
LUBAR as a lubricant, according to the line-effect 
desired. 


BRIGHT FINISHING (Bar Compositions)... To pro- 
duce this finish, showing no surface defects, use 
Grade ‘‘B-31'’ LEA COMPOUND on a loose muslin 
buff at 3000 to 5000 sfm, followed by Grade 765 
or 884 LEAROK on a loose muslin buff at 7000 to 
8000 sfm. 


BRIGHT FINISHING (Liquid Compositions)...All 
operations at 7000 to 8000 sfm. LEA LIQUABRADE 
(liquid abrasive composition) in a suitable grade 
applied automatically with spray guns gives excel- 
lent bright finishes: 


Cut—TH52P and TH62M LIQUABRADE 
Color—UH20A or 63LR LIQUABRADE 
Buff—Ventilated or Loose Muslin 


THE LEA MANUFACTURING CO. 
16 CHERRY AVE., WATERBURY 20, CONN. 


Lea-Michigan, Inc., 14459 Wildemere Ave., Detroit 38, Mich. 
Lea Mfg. Company of Canada, Ltd., 1236 Birchmount Road, Scarborough, Ontario, Canada 
Lea Mfg. Company of England, Ltd., Buxton, Derbyshire, England 
Lea-Ronal, Inc., Main Office and Laboratory: 139-20 109th Ave., Jamaica 35, N. Y. 
Manufacturing Plant: 237 East Aurora St., Waterbury 20, Conn. 
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ea-Ronal.Silver-Glo... 


One Simple Process designed fortwo major “industries” 


ito 
For Decorative Plating—The Lea-Ronal Silver-Glo process economically produces 
bright to brilliant deposits that 6dd that all important “look’’...that buying 
appeal to a finishedGrticle. 


For Industrial Plating—The Silver-Glo, Process produces bright deposits with 
greater wear resistance than conventionalsilver. The physical electrical character- 
istics of Silver-Glo deposits (such as condvttivity) are the same as for pure silver. 


Silver-Glo Process Offers You 

@ Crystal clear solution; operations are visible at all times 
Wi Excellent throwing power 

W Bright, ductile deposits 

@ Electrical conductivity of the deposits equal to pure silver 
MB Stable solution: No brightener breakdown 

BB High current density operation range 


WB Same solution can be used for still or barrel operation 


If you are seeking the consistently superior results combined with economy that 
are being obtained by numerous silver platers, you should fully investigate the 


LEA GrouP Silver-Glo Process. 


serving the Finishing Field 


if you plate other metals such as copper, nicke« 
lLea-Ronal, inc., Jamaica, N. Y 


Lea-Michigan, Inc., Detroit 

The Lea Mfg. Co., Waterbury, Conn our service in connection with any plating proble 
Lea Mfg. Co., of Canada, Ltd 
leo Mfg. Co., of England, Ltd 


ask for full details of Lea-Ronal Processes. Our T 


Plating Polishing Buffing av 


Burring 
pe 


== 
Are you interested in Buffing, 
Polishing and Burring Specialties? 


SEE OTHER SIDE OF THIS INSERT. 
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BUREAU OF MINES COPPER RESEARCH TO INCLUDE 
EFFECT OF ULTRASONIC WAVES ON 
ELECTRODEPOSITION 

Bureau of Mines research on copper during fiscal year 1960, 
which began July 1, will stress improved methods for increasing 
metal recovery and cutting production costs, the Bureau has 
announced. 

In the open-pit studies, methods for improving pit design will 
be included. During the year, information will be obtained by 
Bureau engineers on mining methods and costs at various copper 
mines, and the findings will be issued as public reports. 

Metallurgical research in copper will cover many fields. The 
studies on extracting copper from oxide and mixed oxide-sulfide 
ores by the segregation process will be intensified and will be 
completed during the year. 

Other copper metallurgical research by the Bureau will include 
studies on the dissolution of copper sulfide minerals at elevated 
temperatures and pressures; deoxidation of blister copper by 
such gases as carbon monoxide, hydrogen, methane, or their 
mixtures; the effect of ultrasonic waves of various frequencies 
and intensities on the electrodeposition of copper, etc. 


HAMILTON WATCH SEEKS CONTROLLING 
INTEREST IN WALLACE SILVERSMITHS 

The Hamilton Watch Company of Lancaster, Pa. is prepared 
to invest about $7 million in its plan to purchase the assets of 
Wallace Silversmiths, Inc., of Wallingford, Conn., it has been 
disclosed. Hamilton has set Oct. 30 as the deadline for its plan to 
obtain two-thirds of the capital stock of the 94-year old firm. 

In connection with the announcement that Hamilton was 
interested in obtaining a controlling interest in the local firm, 
president H. 5. Stone Jr., of Wallace has issued a statement in 
which he assures the city, the firm’s 900 employes and others 
interested that regardless of the success of Hamilton’s negotiations 
the company will remain in Wallingford and plans will be carried 
out to expand facilities. 


LEAD AND ZINC QUOTAS OPPOSED 


Six major U.S. lead and zinc smelting companies have joined 
together in strong opposition to the present United States Govern- 
ment quotas on imports of lead and zinc and have recommended 
that quotas be rescinded and replaced by increases in the appro- 
priate customs duties. 

The companies, which have presented a joint statement before 
the United States Department of Commerce, represent approxi- 
mately 50 per cent of the domestic lead and zinc smelting and 
refining capacity. They are American Smelting and Refining 
Company; American Zinc, Lead and Smelting Company; 
Athletic Mining and Smelting Company; Blackwell Zinc Com- 
pany, Inc.; Matthiessen and Hegeler Zinc Company and National 
Zine Company, Ine. 


COPPER SULFATE PRODUCTION OFF 

Production of copper sulfate in the United States in July 1959 
dropped for the third successive month and was 8 per cent less 
than in June, according to the Bureau of Mines, United States 
Department of the Interior. Shipments fell 21 per cent but were 
750 tons in excess of production; and stocks declined 26 per cent. 
Inventories were sufficient for almost one month’s requirements 
at the July rate of shipments. 

There were no imports of copper sulfate in July. Exports of 
copper sulfate totaled 36 tons. 
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PRODUCTS for PLATERS 


* 

True Brite makes and handles items which are 
designed to help the plater do his job more ef- 
ficiently and with less effort. As a finale to this 
series here is a listing of them. We think you'll 
agree they carry out our slogan “Practical Prod- 
ucts for Practical People”. Technical bulletins 
are available on these products. ‘They are free 
for the asking. 

& 

OXYPHEN pH papers—Your choice of 34 
ranges both wide sal narrow to check all plating 
solutions. Assorted boxes available. 


2 

TRUE BRITE BRASS MAINTENANCE 
SOLUTION—The only material designed to 
make control of brass plating solutions simple. 
Complete range including solution for making up 
new solutions. 


© 

BRASS ANODES—Stock shipment of 70-30 
and 85-15 analysis of standard shapes. 
* 

TRUE BRITE NICKEL BRIGHTENER— 
The original high performance barrel nickel 
brightener. Still the standarc of comparison. 


* 

COPPER CONCENTRATES—tThese are the 
highly concentrated ecepper solutions (either 
sodium or potassium) used to make additions to 
all types of copper solution. Especially suitable 
for making up new solutions. 


a 

SODIUM COPPER CYANIDE—The pure 
double salt in dry powder form. Lowest cost of 
any on the market. Satisfactory for use in bright 
copper solutions. 


« 
POTASSIUM COPPER CYANIDE—A pure 


double salt of highest quality and economy. 


= 

TRUE INSULATORS— the efiucient type now 
in a new steel jacketed type for longer life and 
protection from failure at high steam pressure. 


© 

TRUE BRITE Chemical Produc’s Co. has the 
facilities for many special materials and are mak- 
ing many specials. Send in your inquiry for 
special zine or cadmium plating solutions, zincate 
salts for plating on aluminum, and other special 
treatments. Our facilities are extensive and varied 
enough to supply your specific needs. We are 
big enough to supply any quantity and small 
enough to give your inquiries real attention. 








TRUE BRITE CHEMICAL PRODUCTS CO. 


98 FALLS AVENUE OAKVILLE, CONN. 
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b PATENT ABSTRACTS 


ietiiiiedn ahem. | 


DR. D. GARDNER FOULKE 


SEL-REX CORPORATION 
Nutley, New Jersey 


Copies of patents may be 
obtained by rey! 1 Com- 
missioner of Patents, Washin 

ton, D. C. Price 25 cents a § 





No. 2,871,175, 1/27/59-—Electropolishing—D. Zaremski, as- 
signor to Allegheny Ludlum Steel Corp., Brackenridge, Pa. 
Claim 1 reads: “ 

of an object made of a metal selected from the group consisting 
of titanium, titanium base alloys, zirconium and zirconium base 
alloys which comprises, immersing said object in a molten bath 
that consists essentially of an alkali metal hydroxide, providing at 
least one other metallic object in said bath that is more noble in 
said bath to titanium, zirconium and alloys thereof and providing 
an electric coupling between said objects so as to provide an 
electric current.” 


9 claims, 2 figures 
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| MASKING PROBLEMS 
OUR SPECIALTY! 


write FOR FREE samete kIT. 


7075 LYNDON AVENUE 
DETROIT 38, MICHIGAN 


if fe 
H/AQ4HANG 


m Devices, 


1188 USE READER SERVICE CARD; INDICATE A 1032. 


The method of electropolishing the surface 


No. 2,871,177, 1/27/59—Electrolytic Grinding—G. Comstock, 
assignor to Norton Company, Worcester, Mass. 
Equipment for the electrolytic grinding of metals is described. 
3 claims, 5 figures. 


No. 2,872,387, 2/3/59—Anodic Treatment of Uranium 
M. Kolodney, assignor to the U.S.A. (AEC). 
Make the uranium anodic in a phosphoric acid solution con- 
taining the nitrates of ammonium, sodium and potassium. 
16 claims. 


No. 2,879,186, 3/24/59—Blanching Zirconium—W. Fischer, 
assignor to Aktiengesellschaft fiir Unternehmurzen der E1sen- 
und Stahlindustrie, Essen, Germany. 

Zirconium surfaces may be cleaned of scale in a molten fluoride 
sa'lt bath. 
12 claims. 


No. 2,879,195, 3 /24/59—Flux—D. Speed and I. Smith, assignors 
to E. I. du Pont de Nemours and Co., Wilmington, Del. 

A galvanizing flux is described as containing ammonium 
chloride zine chloride, zinc ammonium chloride and 0.04 to 0.4 
gram of an alkyl sulfonate per 100 g of flux. 

8 claims. 


No. 2,879,209, 3/24/59—Electroforming System—S. Failkoff, 
Camin Laboratories, Brooklyn, N. Y. 
Electroform a metallic shell over a mandrel, remove, fill with 
water and continue the plating operation. 
1 claim. 


No. 2,879,210, 3/24/59—Electroplating on Aluminum—A. 
Howard, assignor to Steel Protection and Chemical Co., Inc, 
Claim 1 reads: “In a continuous process of preparing elongated 





Zialite 
Reg. U. S. Pat. Off. 


for NICKEL PLATING 


The one bath especially designed for ate DIRECTLY 
on ZINC, LEAD, ALUMINUM COPPER 
and IRON. TREMENDOUS TNROWING POWER. 


for HARD CHROMIUM 
USE Zialite ADDITION AGENTS 


Harder CRACK FREE deposits. Increased throwing 
power. Less sensitivity to sulfate content. Exception- 
ally fine results plating anything calling for Decorative 
or Hard Chrome. 


ZIALITE CORPORATION 


92 Grove Street Worcester 5, Mass. 
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PERIODIC 
REVERSE 

and 

CURRENT 
INTERRUPTION 
UNITS 


For Plating Copper, Silver, etc. — Alkaline De-rusting 
and De-scaling — C. |. Copper Plating 
Write for information. 


UNIT PROCESS ASSEMBLIES, INC. 


6! East Fourth Street - New York 3, N.Y 
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Excelsior catches dhOss uD prized possessions 
... AHCQ Compounds produce their lustre 


These modern catches are the two latest 
additions to the Excelsior Hardware 
Company’s family of enclosures. On lug- 
gage, on carrying cases, wherever a dur- 
able, attractive enclosure is called for, 
Excelsior enclosures are helping to close 
sales. One of their secrets is their long- 
lasting lustre — and the Ahco Burnish- 
ing Compounds that produced it. Excel- 


sior Hardware gets the right results be- 
cause their Ahco Compounds are custom- 
formulated for their specific application. 
The same could be said of so many other 
manufacturers with a metal finishing op- 
eration to perform. Incidentally, have 
you discussed your application with an 
Ahco Field Engineer? Write us today at 
28 Benedict Street, Waterbury, Conn. 


HUBBARD-HALL CHEMICAL 


COMPANY 
APOTHECARIES HALL DIVISION 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 1035. 
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NOW 


...an improved 
bright or 
nickel process... 

SEYMOUR 


(PATENT APPLIED FOR) 


cleaner, whiter, brighter! 


more throwing power! 


Gives Your Product A Better Finish 
...In Less Time... At Lower Cost! 


Seymour Hi-Thro is a new but thoroughly field- 
tested process that gives your product a cleaner, 
whiter, more durable bright nickel base than ever 
before possible! It completely eliminates the prob- 
lem of dark deposits and provides an economical, 
mirror-bright base for a superb, sparkling, sales- 
building finish that will last and last! 


What's more, Hi-Thro has more throwing power 
... gets deep into those hard-to-plate areas faster, 
more thoroughly — reaching into every nook, 
cranny and crevice to give your product the most 
economical, durable, uniform base plate possible 
today! 

If superb, long-lasting finishes figure in your sales 
and profits picture, insist on new Seymour Hi- 
Thro Bright Nickel Process! There's no substitute! 


* Fast brightness — buliding qualities 
* Broader, more uniform bright range 
* Excellent levelling action 


* Exceptional current density and 
temperature range 


* Wide pH range =— 2.8 to 4.5 
* Excellent ductility 

* Better corrosion protection 

* Good tolerance to impurities 
* Highly receptive to chrome piating 

* Economical 
* No toxic or unpleasant fumes 
SEE FOR YOURSELF! Send us a sample of your 

product — or write for a test sample 
of Hi-Thro solution. Technical 
Brochure on request — write today! 


Electro Chemical Supplies Division 
The SEYMOUR MANUFACTURING CO. 
SEYMOUR, CONNECTICUT 
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aluminum in wire or strip form preliminary to a final plating, the 
steps comprising cleaning the aluminum to obtain a substantially 
chemically pure surface thereon; continuously passing the alu- 
minum as a cathode through a first aqueous alkaline solution 
consisting essentially of lead and zinc ions in the ratio of from 
0.4 to 2.0 of lead to 5 to 15 g of zinc/l, a chelating compound, and 
sodium cyanide in the presence of a carbon anode while passing an 
electric current between the cathode and the anode, producing 
a lead-zinc strike directly on the aluminum; and continuing the 
travel of the aluminum directly from said solution immediately 
into and continuously through, while connected with said current 
as a cathode, a second solution containing copper cyanide to 
receive a copper strike over said lead-zinc strike in the presence 
of a copper anode while passing an electric current between the 
cathode and the anode; the dwell period of the aluminum in said 
first solution ranging from approximately five to ten sec, and 
providing a lead-zinc strike limited to from two to three millionths 
of an inch.” 
t claims, 1 figure. 


No. 2,879,211, 3/24/59—Electroplating Duplex Nickel 
O. Kardos and R. Neumann, assignors to Hanson-Van Winkle- 
Munning Company. 

A method of depositing a duplex coating of nickel by first 
plating without agitation then without transfer providing applica- 
tion of agitation to supply a duplex coating. 

10 claims. 


No. 2,880,109, 3/31/59—Coating Cylinders—F. Current and 
G. Mohnkern, assignors to U. S. Steel Corp., New Jersey. 
Finely divided nickel alloy particles are held within a rotating 

cylinder and inductively melted to coat said cylinder. 
2 claims. 

No. 2,880,115, 3/31/59—Gas Plating Light Metals—F. 
Drummond, assignor to Commonwealth Engineering Co., 
Dayton, Ohio. 

Heat the article in an inert atmosphere and contact with an 
alkyl or aryl compound of aluminum or magnesium to deposit 
said metals on the article. 


2 claims. 


No. 2,880,125, 3/31/59—Flux—E. Jerdan and F. Lederer, River 
Forest and Chicago, Illinois, respectively. 
A flux is described containing an ammonium derivative (urea, 
NH,Cl, NH.Br) and 80 to 99 per cent of an amine hydrohalide. 
See also No. 2,880,126 also describing a flux in 13 « laims. 


8 claims. 


No. 2,880,156, 3/31 /59—Production of Metals—F. Benner and 
E. Chadsey, assignors to National Research Corp., Cambridge, 
Mass. 

The electrolytic preparation of pure titanium is described. 4 
claims, 3 figures. 


No. 2,880,147, 3/31/59—Electrolytic Process —G. Cunningham, 
assignor to Horizons, Inc., Princeton, N. J. 
A method for depositing ferrous metal in a form easily stripped 
wherein the cathode is coated with ethyl cellulose and graphite 
before plating. 


3 claims. 


No. 2,880, 148, 3/31/59—Coating Magnesium—H. Evangelides, 

Chalfont, Pa. 

An anodizing bath for magnesium is described as containing 
1 to 60 g/l of a compound selected from sodium and potassium 
chromates, selenates, tungatates, vanadates, molybdates and 
borates and 1 to 300 g/l of sodium or potassium fluoride, 10 to 
300 g/l of sodium or potassium phosphate, 20 to 130 g/l of sodium 
or potassium hydroxides and 1 to 125 g/lof an aluminum compound 
(hydroyide or alkali aluminate). 

14 claims. 
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No. 2,880,149, 3/31/59—Electrolytic Process—S. Carlton and 
B. Raynes, assignors to Horizons Titanium Corp., Princeton, 
eS 
A method of refining impure titanium, hafnium and zirconium 

in a molten salt electrolyte is described. 

See also an electrolytic method and apparatus for fused salt use, 
No. 2,880,150 to Frank Howard of New York. 4 claims. 

See also an electrolytic method for the production of magnesium 
from molten baths by L. Dean, et al, assigned to Dow Chemical 
Company. No. 2,880,151 with 2 claims. 

12 claims. 


No. 2,880,554, 4/7/59—Polishing Apparatus—L. Simjian, 
assignor to Reflectone Corp., Stamford, Conn. 
A polishing apparatus consisting of a non-magnetic container, 
a mixture of abrasive paramagnetic particles in a liquid and a 
magnetic means to swirl particles around the work piece is 
described. 


2 claims, figure. 


No. 2,881,089, 4/7/59—Mirror Coating Alloys—W. C. Herr- 
mann, assignor to Texas Instruments, Inc., Dallas, Texas. 
An alloy of 80 per cent aluminum and 10 per cent beryllium is 
heated in a vacuum to ablate beryllium first on a beryllium object 
and later aluminum to form a coating with high reflectance. 


2 claims. 


No. 2,881,094, 4/7/59—Coating with Nickel—T. Hoover, 
assignor to USA (AEC). 
Contact a surface with nickel carbonyl vapor along with 0.1 
to 1.0 per cent of H.S by volume at 60 to 100C. 
3 claims. 


No. 2,881,119, 4/7/59—Titanium Plating—Leo Goldenberg, 

Prince Georges County, Md. 

A molten salt bath consisting essentially of magnesium chloride 
is described as useful to plate titanium and zirconium when 
oxygen free anodes of said metals are used. 

8 claims. 


No. 2,881,120, 4/7/59—Electroplating Nickel—J. Towle and 
James Long, Cleveland, Ohio. 
A bright nickel process is described as containing as addition 
agent sulfo oxygen compounds and a compound of the formula 


/ 


R); N —-R+X )R 
\ / 


2/m 


(A)y (B 
as for example N-methyl 4-(4’ phenylbutadienyl -1’, 3’) quinolium 
perchlorate. 
8 claims 


No. 2,881,121, 4/7 /59—Copper Plating—D. Foulke, O. Kardos 
and H. Koretzky, assignors to H-VW-M Co., Matawan, N. J. 
A bath for bright copper plating is described as containing a 
selenium compound and a water soluble acetylenic compound. 
See also No. 2,881,122 by same inventors describing a bright 
copper bath containing a tellurium compound and an acetylenic 
compound in 16 claims. 
11 claims. 


No. 2.881.514, 4/14/59—Aluminized Magnesium—l. Drum- 
mond, assignor to The Commonwealth Engineering Co., 
Dayton, Ohio. 

Clean the magnesium, lay down a coating of Ni, Cu, Fe or Cr 
by gas plating then apply aluminum metal onto the bonding 
metal layer in the form of a metal deposit of aluminum. 

See aiso No. 2,881,518 describing continuous gas plating with 
1 clam and figure. 


5 claims, figure. 
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Analysis... pH, and Thickness 
Testing made simple with 


KOCOUR TEST SETS 


Regular Control is good practice 


Nothing can surpass the economy and convenience of regular 
control. It helps prevent trouble. When you do have a 
problem, you can determine the cause quickly . . . especially, 
if you're equipped with control for analysis and pH for your 
various baths and Thickness Testing for your plated work. 


Control Your Solutions With KOCOUR TEST SETS 


Kocour Test Sets provide the simplest, most direct analysis. 
Easy to use . . . no knowledge of chemistry required. Com- 
plete with glassware, reagents and directions. 


For every plating purpose 


KOCOUR Test Sets are 
available individually or in 
economical combinations for 
the control of plating, clean- 
ing, pickling, anodizing, 
sealing, coating, passivating, 
desmutting, deburring, phos- 
phorizing, heat treating, pH 
control and thickness testing. 
Write for your FREE copy of 
“Lab Hints for the Plater’’. 


PLATING THICKNESS TESTING 
Try a Model 955 on a 15-Day FREE Triall 


® direct reading 
® virtually automatic 
© 90-95 % accurate 


® simple operation 


Model 955 determines the thickness of heavy or decorative 
chromium, silver, tin, cadmium, zinc, brass, copper, nickel, 
lead and other alloy deposits, on various basis metals (includ- 
ing COPPER-NICKEL-CHROMIUM-Composite Coatings). 
Write for Bulletin 400 and ask for details on a 15 Day 
FREE Triall 


a 
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Specify KOCOUR test sets from your supplier. 
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SELECTED BOOKS ON ELECTROPLATING, METAL FINISHING 


a RR Ea 





AND RELATED SUBJECTS AVAILABLE FROM 


AMERICAN ELECTROPLATERS' SOCIETY, 


INC. 


443-445 BROAD STREET, NEWARK 2, NEW JERSEY 


Handbook. . . . 
Graham. 650 


Electroplating Engineerin 
Edited by A. Kennet 
pages. 
Principles of Electroplating and Electro- 
forming 
by William Blum and ‘George B. Hoge- 
boom. 455 pages. 
Modern Electroplating. . 
by Allen G. Gray. 563 pages. 
Protective Coatings for Metals. 2nd edition 
by R. M. Burns and W. W. Bradley. 643 
pages. 
Analysis of Electroplating and Related 
Solutions—2nd edition, 1958. . . 
by K. E. Langford. 423 pages. 
Chromium Plating 
by P. Morisset, J. Ww. ‘Oswald, = 
Draper and R. Pinner. 611 pages. 
Electrochemistry—Principles and Appli- 
cations 
by E. C. Potter. 
Handbook of Practical Electroplating. 
by Thomas M. Rodgers. 
Electroplating for the Metallurgist, Engineer 
and Chemist 
by J. B. Mohler and H. J. Sedusky. 257 
pages 
Surface Treatment and Finishing of Alumi- 
num and its Alloys... . 
by S. Wernick and R. Pinner 
Vapor-Plating . 
by C. F. Powell, 1. E. Campbell and B. 
W. Gonser 158 pages. 
Hot Organic Coatings. 225 pages. 
by Raymond B. Seymour. 
Handbook of Barrel Finishing. 
by R. Enyedy. 
Coated Abrasives— 
dustry 
Coated Abrasives 
stitute. 
ASME Handbook—Metels 
Processes 
Edited by Roger W. Bolz 
Statistical Analysis in Chemistry and the 
Chemical Industry 
by C. A. Bennett 
Franklin 
Principles of Industrial Waste Treatment 
by C. Fred Gurnham 


Modern Tool of In- 
Manufacturers’ In- 


Engineering 


and Norman # 


Non- AES 
members Members 


$10.00 $ 6.00 


8.10 


8.10 


Industrial Wastes—Their 
Treatment 


Edited by W. Rudolfs. 


Procedures for rennin Metal-Finishing 
Wastes 


Disposal and 


44th Annual Technical anenedines Ameri- 

can Electroplaters’ Society—1957. 

Convention papers plus discussions. . . 
Foreign 


45th Annual Technical Proceedings, Ameri- 

can Electroplaters’ Society—1958. 

Convention papers plus discussions. . . 
Foreign 


Specifications and Tests for Electrodepos- 
ited Coatings, 1958 
Standards of ASTM Committee B-8. 


Control in Electroplating—Symposium . . . . 
Institute of Metal Finishing, England. 
in by K. E. Langford, T. E. Such, C. 
F. Corfe and D. W. Smith. 92 pages. 


Effect of Surface on the Behaviour of Metals 

Papers by G. L. J. Bailey, T. P. Hoar, 

F. T. Barwell and R. W. B. Stephens. 
100 pages. 


Paint Finishing in Industry... . . 
by A. A. B. Harvey. 516 pages. 


The Structure of Steel. 
by Edwin Gregory and Eric N. Simons. 
176 pages. 


New Instrumental 
chemistry . . 
by P. Delahay. 455 pages. 


Semiconductor Abstracts—Compiled by 
Batte!le Memorial Institute, Sponsored 
by The Electrochemical Society... . . 
Volure IV—1956. 456 pages. 


Methods in Electro- 


Alur .ium Paint and Powder—3rd edition. 
by J. D. Edwards and R. |. Wray. 298 
pages. 


Electroanalytical Chemistry. . . 
y J. J. Lingane. 683 pages. 


Chromium—Two Volumes. Both. 
Edited by Marvin J. Udy. 857 pages. 
Volume 1—447 pages. 

Volume 2—410 pages. 


Prepayment Should Accompany All Orders 
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Non- AES 


members Members 


9.50 8.10 


1.00 
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PLATING 


FILTER 
cuts 
maintenance 





costs 





Easier to Service: New Plating ° 
Filter is easier to service because 7 

of the new swing-bolt cover. Just 

loosén the bolts, swing them out of 

the way, and lift off the cover. Ina 


matter of minutes, you quickly 
change the patented Honeycomb 


EASIER ee The new Fulflo Rubber-Lined Steel Filter 
TO SERVICE for plating saves you money in servicing and 
cleaning. 

In addition to reduced maintenance costs 
you get even more savings in the low initial 
cost. 
noe ase eon 5 So look into the new Fulfio Plating Filter 
monte of ous wien pl available in six sizes, with from 6 to 60 
quickly clean the entire vessel Honeycomb Filter Tubes, for capacities up 


EASIER ‘to 18,000 gph. 
TO CLEAN For new folder, write to Department PL 


COMMERCIAL FILTERS CORPORATION Gufle CFC 
MELROSE 76. MASSACHUSETTS 4 < 
PLANTS IN MELROSE MASSACHUSETTS ANDO LEBANON INDIANA with genuine Honeycomb Filter Selective filtration of oils © water-oil 


Tubes for controlled micro- separators © magnetic separators « 
larity of industrial Nuids pre-coat filters « coolant clarifiers « 


M ICRO-CLARITY AT MINIMUM COST automatic tubwar conveyors. 
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L—1001. Masking Aids—A new mask- -—1002. Abrasive, Polishing Wheels 
ing brochure has been issued by By-Buk 


Rubber bonded abrasives for polishing 

( eee 

‘te and finishing such as rubber bonded 
asking tape discs in sizes from \% in. she — : 

- eat ‘ ae polishing wheels, unfinished sticks and 

in diameter, discs made from special : 

; stones, special purpose stones, and wheel 

tape for anodized surfaces, heavy card- 


dressers and sticks are featured in a new 


board dises for flush masking, taper and 
. , Car P 7 ite » fi _ 
self-threading plugs, very narrow meskine irborundum Co. white and blue folder. 


tape as small as '/», in. wide are among the Their special function and types of 


many masking aids illustrated and for materials on which they are particularly 





which dimension specifications are pro- useful, specifications and prices are set 


vided forth. L—1003. Finishing Data Summary 


A pocket-size reference summary of metal 
finishing literature produced by Mac- 
Dermid Inc. is now available on request. 
This summary folder lists data sheets by 
number, trade name and use. MacDermid 
technical data sheets give metal finishers 
where-to-use information, make-up, 
operating instructions, analysis and control 
for a wide variety of cleaners, copper- 
plating processes, dry acid salts, Macro- 
mate coatings and many other specialties. 

Also available now is the company’s 
technical data sheet No 92 which describes 
Metex Electropolish BC, an acidic solution 
for producing a bright finish on copper, 
copper plate or brass. 


L— 1004. Demineralizer— Laboratory 
demineralizer MBD-6A_ is described in 
Permutit Company’s bulletin 4553. 


L—1005. Plating Generator Brush— 


MULTIPLE Copies of a brush maintenance manual for 
CALENDERED low voltage generators are now available 


from National Carbon Co, division of 
Photo courtesy Hanson-VanWinkle-Munning Co. SH S$ Union Carbide Corp. The 16-page illu- 
strated booklet contains practical tips on 


STOP CORROSION and CONTAMINATION BRITT TTT ccc snd maintenance on Wa 


Where you use corrosive acids and other chemicals for R BBER T0 vane electrolytic processes, 

vickling and metal plating be sure it’s Manhattan Rubber U “ue Included in the manual is a discussion of 
. inings that protect your costly equipment. Thick, ON 

multiple calendered sheets of natural or synthetic rubber B 0 
are bonded to tank metal so securely they can’t be sepa- 2A ae 
rated! Manhattan Rubber Linings eliminate the dangers 4 contact drop, friction, resistivity, and 
of stray currents in plating operations. They expand and POSITIVE commutator surfacing. 

contract with metal won't harden, crack or oxidize — 

even under extreme temperature change. To assure life- PROTECTION 

time protection, every Manhattan rubber lined tank is L—1006. immersion Heaters—Dis- 
tested under high voltage to detect any possible imperfec- FROM 
tions before being shipped. 


Sellers Engineering Co. are the large- 
Get the kind of permanent protection that has kept many STRAY CURRENTS yolume aed heating benefits which 
Manhattan Rubber Lined tanks in continuous use over ‘ ence . 
thirty years. Specify “Manhattan” on your equipment. result from correctly engineered applica- 
Contact the Manhattan rubber lining facilities nearest you. tion of immersion tube heating. Entitled 


RM-924 “Bonus Advantages of Immersion Firing,” 
RUBBER LINING PLANTS AT PASSAIC, N. J. * NORTH CHARLESTON, S. C. 


metal-graphite brushes used in plating 
generators, together with explanations of 


cussed in this third technical bulletin of 


the bulletin discusses spreading out the 
MANHATTAN RUBBER DIVISION — PASSAIC, NEW JERSEY fire, more uniform use of the heating 
R AY B E 5 T 0 S- M A N H AT TA N ] N c surface, underfiring, the Scotch Marine 

J - design, and four pass design. Also 
Manufacturers of Mechanical Rubber Products + Rubber Covered Equi t * Radiat 


Fan Belts + Brake Linings & Blocks + Clutch Facings - Packings + Asbestos Textiles included is a a entities Corts Grew 
Engineered Plastic, and Sintered Metal Products » Abrasive & Diamond Wheels + Bowling Balls Beans. 
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NEW 


IMPROVED 





ELECTRIC 
IMMERSION 
HEATERS 


WAYS BETTER! 


1 Better resistance to 
corrosion, thermal 
shock, high tempera- 
ture. 


Better compactness, 
safety, efficiency. 


Better resistance to 
chemicals, regardless 
of temperature or con- 
centration. 


4 Better heat transfer per 
unit area. 


5 Better sealing and 
easier installation with 
moulded rubber cap. 


Better electrical pro- 
tection — ground wire 
inside Vitreosil sheath. 


Better application— 
minimum safe immer- 
sion depth marked on 
each heater. 


Vitreosil Electric Heaters 
are made of pure fused 
silica... offer greater 
efficiency for use in acid 
pickling and electroplat- 
ing solutions, and other 
acid baths. Write for our 
bulletin for more informa- 
tion and prices. See our 
ad in Chemical Engineer- 
ing Catalog. 





THERMAL AMERICAN 
FUSED QUARTZ CO., INC. 


18-20 Salem Street 
Dover, New Jersey 





Please send technical 
data on 











‘ 

t 

t 

t 

' 

Company| ' 
Name and Title : 
' 

' 

: 

ad 





Street 
City 
Zone___State 
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L—1007. 
No. 


vibrator, 


Vibrator 
1930E describes 15-hp Lorco 
latest addition to a line that 
includes 30-hp and 20-hp models of similar 
The employ 
controlled vibration for precision finishing 


Four-page, builetin 
new 


design. Lorco vibrators 
of a wide range of types, shapes and sizes 
of metal, parts. 
Lord Chemical Corp. claims operation is 
from 10 to 100 times faster than tumbling 
barrels. 


plastic and wooden 


Detailed specifications are given 
for the new model as well as construction 
features, standard equipment and general 
information. 


1008. Reinforced Plastic Standards 
The Ceilcote Co. 
what it believes are the first standards ever 
published for reinforced plastic 


has made available 


fabrica- 
tions in a new six-page brochure. 

The subject is covered in terms of the 
new visual standards as well as advanced 
material specifications including physical 
properties. The visual standards section 
features many comparative photographs 
of acceptable and unacceptable workman- 
ship in common design configurations plus 
an evaluation of possible performance. 
The materials specifications section de- 
scribes the important requirements essen- 
tial to the proper fabrication of serviceable 
structures, 


L—1009. Nozzles—The Industrial Nozzte 
Division of Wm. Steinen Manufacturing 
Co, has announced the publication of a 
new catalog covering their line of industrial 
spray nozzles, 

The catalog contains 32 pages of listings 
and data on nozzles for industrial spraying 
applications. Specific data on spray 
angles, dimensions, types of connections, 
and capacity vs. pressure for all standard 
nozzles are presented in simplified selection 
tables. 


details of flow and spray patterns. 


The catalog is illustrated to give 


L—1010. Selective Plating—A_ fow 
page illustrated brochure describing the 
Dali 


areas without using immersion tanks has 


process of elec troplating selected 


been issued by Sifco Metachemical, Inc. 


L—I10i1. Rectifiers 
Winkle-Munning Co. 
availability of three bulletins describing 
and illustrating the new H-VW-M general 
industrial 


Hanson-Van 
announced — the 


rectifier line and plating and 
anodizing lines 

Silicon, germanium and selenium recti- 
fiers ranging in voltage from one to 500 
and in amperage from 25 to 12,500 are 
described, 

The bulletins should help answer such 
What kind of rectifiers are 
What kind of rectifiers should 
What kind of controls should 

What kind of protective sys- 
tems are offered? 


questions as 
available? 
you buy? 


you order? 


WHY GUESS ? 


toa 
millionth 
of an inch 


Your profits depend on meeting tight specifica- 
tions, maintaining quality control and reducing 
rejects. Can you afford to guess at plating thick- 
ness when it is so easy to measure and be sure? 
UNITRON'S PL-MEC PLATER'S MICROSCOPE sub- 
stitutes facts for uncertainty. The plated deposit is 
observed through a Filar Micrometer Eyepiece 
and measurements are read directly from a 
micrometer drum. This compact microscope is 
easy to use, portable cround the shop and has a 
built-in light source. It also doubles as a metal- 
lurgical microscope for examining grain structure 
etc. at magnifications of 25X-1500X. Permanent 
photographic records may be made using an 
accessory 35mm. camera attachment and provide 
valuable legal protection for subcontractors. 
UNITRON'S PLATER'S MICROSCOPE will save its 
initial cost many times over. Prove this for 
yourself —as so many firms in the plating 
industry have done—by requesting a FREE 
10 DAY TRIAL in your own plant. There is no cost 
and no obligation. 


Above Accessory camera attachment 





Left. Observing the plated deposit 








S46 Model PL-MEC As above with built-in 
complete with camera attachment, but 
all optics and standard without 35mm. camera 


accessories back: $540 








to------- 


THE TREND IS TO UNITRON 


UN/TRO 


NSTRUMENT DIVISION OF UNITED SCIENTA 
204-206 MILK STREET, BOSTON 9. MA 
Please rush UNITRON’s Microscope Catalog 37- \ 


Name 
Company 
Address 


eq O&.. — 
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EQUIPMENT AND SUPPLIES 


Hopper has adjustable metering chute for 
controfiing flow of media into classifier 


© u drum. A four-screen classifier is also 


available. 


- 

> : * E1002. Electrolytic Cleaners— Detrex 

— a 7 announces the introduction of a completely 

— new line of electrolytic cleaners for the 

Yi removal of intentional soils from aluminum 

and aiuminum alloys, zinc, steel, brass, 
E—1001. Finishing Media Classifier copper, nickel, ete. E—1003. Elbow Fans—A new design 
Barrel finishing media costs can reportedly They meet high conductivity require- of elbow fan for general ventilation and for 
be sharply reduced with the new, portable ments at lower concentrations without use with such equipment as furnaces, 
castaemetin amelie mci meni ten Deen loss in cleaning ability, according to dryers, ovens, kilns, and plating and 
; Detrex Chemical Industries, Inc. pickling tanks, has been introduced by 
The high alkalinity of the new Detrex L. J. Wing Mfg. Co. Standard units can 
electrolytic cleaners are said to give maxi- handle clean or slightly contaminated air 


mum saponification when not preceded or fumes at normal or elevated tempera- 


Three grades of media can be re-sized 
automatically at rates of up to 6000 Ib 
per he he unit is rolled out, the 10 
cubic-foot hopper, loaded and a button by other cleaning methods. The soil tures. Special construction accommodates 
pushed. Media can be re-used by re-sizing carrying capacity as well as solution stabi- corrosive or explosive conditions. In- 
lity have been increased. This prevents stalled in ductwork, the unit occupies only 


the redeposition of soils and insolubles on slightly more space than a standard elbow. 
sized media. A large bin at the end of the the 


it in the machine 

Hoist pans under each screen ccllect 
freshly cleaned surfaces and makes A choice of three inlet connections is pro- 
classifier stores over-size media. Inter for easy rinsing. vided. 
changeable screens are available for Existing equipment can be used with Wingfoil fan wheels have true airfoil 


classifying a complete range of media sizes these new cleaning processes. blade profiles for high efficiency with 


defies chemical attack, heat 





‘A Flexible and 
Resilient Buff 
for Flat or 
Irregular Surfaces’ 





with detachable FORMAX 


FILTER CHAMBER 3 ) ZiP-TIP 


Model UAL-20 200-300 Gals./Hr. 


other models from 50-1200 Gals. /Hr. R U & f S 


Compact, takes little space in tank 








The radial segment construction of the Zip-Tip Buff 
permits it to perform equally well on flat or contoured 
surfaces. The cross-cutting movement of ~? -— 

segments prevent work streaking while it breaks up 
wh pay ep melye straight-line patterns on the surface. 
performance. Bracketed inside the tank, ® Zip-Tips areavailableinawide © Zip-Tips are extra thick and 
it requires no floor space. Outside variety of all cloth constructions provide wider buff faces with 
bracket supports High Temp. Lucite or —also combinations of cloth greater : + 
Epoxy filter chamber VY or % HP motor and sisal. ad 

Pump and filter chambers are available separately. Zip-Tips are made of heavy- capacity. 

duty, bias-cut materials 


©@ Zip-Tips are perfectly balanced 
For complete details: WRITE for Spec. Sheet No. 751B Se ee ns celle 


It's corrosion proof. . 
handles all acids and 
alkaline solutions up to 250 


bonti 





NEW Illustrated 8 page Brochure, sr ea 
BULLETIN M-1. Complete cat- 
alog of Sethco Filters from 50 


to 2700 Gals/Hr. 


MAyfair 3-4220 * 2290 Babylon T’p’ke, Merrick, L.1., N.Y. 
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+ 
REVOLUTIONARY, 
NEW PROCESS 


RUSS 


A typical Colorward 
application . . . 2800 keys, 
displacing 214% cubic feet 
of tank space, 


2Y¥ FF ¥ ¥ YF Fol Foe 


SAVE TIME! SAVE SPACE! SAVE MAN HOURS! 


Save money, motion and material with Colorward’s revolutionary new work holding 
process. Now, mass immersion of small objects is possible in remarkably small space, 
with actual improvement in quality...at savings up to 50% over present systems. 
The patented Colorward process can be licensed on a volume or monthly basis. Our engi- 


neers will adapt the Colorward process 
to your needs and equipment. Your 
inquiry is invited without obligation. 


CULORWARD CORPORATION 


4515 SUPERIOR AVE. - CLEVELAND 3, OHIO 


———---------] 


COLORWARD CORPORATION « 4515 superior Ave. Cleveland 3, Ohio 


Gentlemen: 


We are interested in finding out more about the 
Colorward process. 


Please contact us. 


NAME 





COMPANY. 





ADDRESS 
CITY ZONE STATE 
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minimum turbulence, vibration, and noise. 
Flat horsepower characteristics prevent 
motor overload even at full dampered 
shutoff 

An adjustable-pitch V-belt drive per- 
mits field adjustment of capacity to suit 
actual or changed conditions. 


E—1004. Plating Barrel—The metal 
finishing division of Frederic B. Stevens, 
Inc., reports the development of a new 
stronger, lighter and longer lasting plating 
barrel for use on Stevens Model “C” and 
“E” automatic plating processing ma- 
chines. Known as the Stevens Poly-Carb 
Barrel, this new unit is an addition to the 
existing line of Stevens plastisol and lucite 
barrels. 

The new barrel claims many advantages 
such as strong, rigid shape with no 120 


angles. There is heavy ring reinforcement 





KENVERT NO. 11 


best olive drab for zinc and cadmium 


The General Electric Plant, Industrial Park, Syracuse, 
uses KENVERT No. 11 because a continuous olive drab 
film is obtained free of bruise marks on bulk work and 
connectors. This film absorbs the KENVERT No. 11-B 
to give a uniform black finish after dyeing. 

By switching over to KENVERT No. 11 GE not only 
improved quality, but also enjoyed a cost reduction and 


these advantages: 


KENVERT No. 11 ADVANTAGES 
Long Life 

Constant color 

Only one product required 

Stable non-varying solution as used 
Excellent corrosion protection 

Easy to dye 

Easy to control 

Available in non-returnable drums 


Meets requirements of government 
specifications on zinc and cadmium 


Specify KENVERT No. 18-M 
for economical, iridescent films 
also with hard wet film strength 
for bulk treating on zinc and 
cadmium. 


WRITE for information and data 
on ‘‘compatible"’ brighteners for 
zinc and cadmium for chromate 
treatments. 


CONVERSION CHEMICAL CORPORATION 


98 East Main Street, Rockville, Conn., Phone: TRemont 5-3357 
Licensee: Nicromatic Ltd., Toronto, Canada 
Distributors in major industrial United States cities. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 1045. 


at top of barrel to protect against damage 
while loading. A three-quarter-inch rib 
completely across bottom adds to rigidity 
and provides additional support for load- 
ing. It also acts as an agitator to help 
eliminate stratification in heating and 
cooling as well as replenishing plating 
solution. 


E—1005. Silicon Rectifiers—Rapid 
Electric announces a new line of silicon 
rectifiers. The Regal line rectifiers are 
completely self-contained with starting 
equiptment, automatic reset thermal 
overload, push button station, ammeter, 
voltmeter and shunt. 

Magnetic amplifier overload protection 
provides complete diode protection in 3.5 
cycles, the manufacturer states. Balanced 
diodes, through equalized current dis- 
tribution transformer design increases unit 
dependability. 

Full wave bridge circuit is claimed to 


insure less than 5 per cent ripple output. 


E— 1006. Cleanliness Tester—The 
Model CM-1 cleanliness tester manu- 
factured by Branson Ultrasonic Corp. is 
reported to make it possible to assign 
numerical values to surface cleanliness 
where non-bonded soils are involved. 
The machine will measure smut residue 
after pickling of steel. In addition, the 
tester may be used to evaluate detergents 
and oils used on cold mills, annealing 
furnace performance and efficiency of 
electrolytic and alkaline cleaning lines. 
The tester has a linear scale from 0 to 
1000. Accuracy of one part in a thousand 
is claimed to be made possible by a ten- 
turn potentiometer in the balancing 


circuit. 


E—1007. Chemical Polishing Process 

Luster Burr is a new chemical polishing 
process developed by Alchemize Corp. 
that levels and brightens the surface of 
aluminum silicon castings. No electricity 
or heat required. The process is said to 
brighten in 10 to 90 sec at room tempera- 
ture. This new finish is for use prior to 
anodizing, electroplating, conversion coat- 


ings, wheel or barrel finishing, or used as is. 


PLATING 





NA MAZE ene 
~ whieh TYPE rectifier t wy? 








SILICON 


Why not call RAPID’S engineering department with your power 
requirements. Let us match your requirements with the right type rectifier. 
Because each semi-conductor has advantages to offer, and because RAPID 


supplies all three, you can be certain of obtaining sound technical advice. 


Call TA 8-2200 for reliable technical service. 


THE NAMEPLATE THAT MEANS " Ware Power to You!” 


RAPID ELECTRIC COMPANY 


12838 Fenkell Avenue e Detroit 27, Mich. e Diamond 1-8537 


2881 Middletown Road @ New York 61, N. Y. @ TAlmadge 8-2200 
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KE 1008. 


compact, low-cost magnetic separator has 


Magnetic Separator—A new, 


been introduced by Techline Division, 
Wheelabrator Corp. 
The No 3550. 


ferrous parts from media and provides a 


new model, separates 


low-cost answer to those situations in 
which the size of the part, or holes and 
recessed areas in the part, make impossible 


the selection of media that would permit 


E1009. Chromate Coating—Amchem 


Products, Inc., announces the availability 
of another chemical development, Alodine 
12008, latest addition to its 


amorphous chromate coatings for alumi- 


line of 


num, 

Alodine 1200S is said to answer one of 
the most perplexing problems inherent in 
providing corrosion protection and paint 
bonding qualities for aluminum by chem)- 


mechanical separation cal means—the problem of uniform quality. 


In this separator parts and media are Incorporating increased chemicalactivity 
carried on a conveyor belt which passes it reportedly provides up to 50 per cent 


under a cleated, parts-conveyor belt. A faster processing, more uniformity of 


permanent magnetic plate located above 
the parts belt lifts the parts from the 
media 


coating, and a higher grade of coating. 


It is particularly recommended by the 


They are discharged into a media manufacturer for use in high production 
pan or tote box when they reach the end baths such as strip lines. 
of the magnets. 

The non-magnetic media remain on the E 
belt 


separate media pan, 


1010. 


The addition of three new models to its 


Precisely Made Uniforms 


conveyor and are dumped into a 


line of women’s uniforms has been an- 


Two Production Tests Show 


Vaearon BUFF CLOTH 
up to 48% Better than 
Competitive Buff Cloths 


Test [ Bent Copper Tubing for Sink Drain Traps 18” 
x 7” center—folded segment buff—8 wide 
folded finger 


Unbleached—17,000-18,000 piece average 
Wearon—26,000 pieces 
Increase—48% 


Test I] inside of aluminum street light reflectors— 
specially built machine. Wearon—31% in- 
crease in life over previous buff cloth. 


Wearon, Better!! Why? Where? Under what conditions? 
Wearon BUFF CLOTH is better because it possesses a com- 
bination of two outstanding characteristics. The chemical 
treatment (1) prevents the rapid disintegration of the cotton 
cloth on jobs involving a high degree of raking or shearing 
and (2) does not stiffen the cloth. Work of various shapes can 
pass smoothly through buffs made of Wearén cloth allowing 
the buffs to mesh into and follow the contours of the object 
while it remains firmly anchored in the chucks. 


Perhaps you would like to check Wearon’s cost /performance 

ratio in your buffing operation? We suggest that you ask 
your buff supplier to prepare a test lot of buffs 
made with Wearon cloth in the size and design 
you need. In this way you can check Wearon 
yourself to see how it can improve your buffing 
performance. 


Wearon is a trademarked fabric. Together with 
Types 160, 190 and Redline, it comprises the 
Milliken line of “Fabrics Engineered for Buffs”. 


Davaurre, Wieser €3 Co,, fare, 
1045 SIXTH AVENUE + NEW YORK 18, N.Y. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 1047. 


nounced by Worklon, Inc. These include 


a slacks and blouse combination, a 
in- 


All 


are claimed to be resistant to grease, oil, 


and 
dustrial dress, all styled in Dacron. 


reversible laboratory coat, an 


paint, and abrasion, as well as to other 


acids and caustics. 


E—1011. Metal Magnus 


Chemical Co., Inc., has announced a new 


Cleaner- 


method for the removal of sodium cyanide 
salts and quenching oils without the need 
for hot cyanide solutions. Employing a 
special, strongly alkaline cleaning com- 
pound, Magnus 61-DRX, plus a low-cost, 
stock agitating-cleaning machine, the 
Magnus Miji-Lif, the new method offers 
time and cost cutting advantages. 

In one operation, involving the cleaning 
of steel castings, stampings, screw parts, 
heat treatment in 
and quenching oil, the 
combination of 61-DRX and mechanical 
agitation has cut the cleaning time from 


etc., subsequent to 


cyanide salts 


two hours to less than 20 minutes, accord- 
ing to the company. The new compound, 
though strongly caustic, is claimed to be 
non-fuming and to rinse readily with an 
ordinary hot water rinse. It reportedly 
will not cause corrosion if trapped, but 
will also strip any light corrosion and rust 


which have accumulated previously. 


E— 1012. The King Co., 


Inc., announces a new degreasing machine 


Degreaser 


which is said to combine the advantages of 
chemical vapor cleaning with the porta- 
bility and simplicity which other vapor 
degreasers lack. The introduction of an 
electrical thermal switch does away with 
water piping. If any electrical failure 
should occur in the machine, it is turned 
off automatically to insure safety. 

The portability of this 


cleaner has been increased by placing it 


new vapor 
on 4-in. wheels and furnishing it with a 
plug-in cord. 

Other this degreaser 
includes optional circulating spray, simpli- 
city of operation, a special drain plug and 
angulated plate to simplify solvent re- 
covery. 


advantages of 


E—1013. 


ultrasonic 


Liquid Level An 


method and 


precise measurement of liquid level has 


Gauge 
for continuous 
been developed by the General Ultrasonics 
Co. 


liquid nitrogen, many slurries, thick oils, 


Level is measured continuously in 


fused salts, molten metals and many other 
fluids. 

The measuring system is fully 
output is either digital or 
continuous and adaptable to recording 


tran- 
sistorized; 


and control, proportioning and blending. 

The new Metasonic principle uses solid 
metal acoustic wave guides to derive 
its information, essentially ignoring or 
cancelling the effect of the liquid and its 
properties the 


measurement. 


on accuracy of level 
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KANIGEN 


The proved nickel alloy chemical plating—available only 


from General American and its licensees 


KANIGEN is a chemically and metallurgically unique process for applying a hard, corrosion 
and abrasion resistant surface to most metals. KANIGEN is being used successfully for 


coating almost everything of any size—from the inside of a tank car to a tiny surgical 


needle—providing extreme uniformity of coating thickness even on complex shapes. Rack, 
jig or barrel plating may be used with KANIGEN. 


You can rely on General American’s integ- 
rity and experience and profit from its ex- 
tensive research and development facilities. 
KANIGEN, of course, is patented to protect 
you from imitations. 


KANIGEN is a trademark which identifies 
chemical nickel coating by General American 
Transportation Corporation and its licen- 
sees, the product resulting therefrom and 
compositions produced by them for use in 


chemical nickel coating. 


KANIGEN is available from General American 
at East Chicago, Indiana; Sharon, Pennsyl- 
vania, and Compton, California, and from 
licensees in many cities. For further inform- 


ation, call or write. 


Kanigen Division 








PHYSICAL PROPERTIES 


Specific gravity 7.9 


Melting point 1635 °F 
Electrical resistivity 
approximately 60 micro-ohms/cem/cm? 
Coefficient of expansion 
13 x 10° em/em per °C or 
7.22 x 10°° in/in per °F 
Thermal conductivity 
approximately 0.0105 to 
0.0135 cal/em sec °C (calculated) 
Hardness 
as plated—49 Rockwell C 
heat treatable to 70 Rockwell C 





World’s largest production facilities for 
chemical nickel alloy plating on 

Iron 

Copper 

Aluminum 

Titanium 

Beryllium 

and their alloys 

Pilot plant facilities are available for nickel 
alloy chemical plating on magnesium, uranium 
and non-metallics including thermosetting 
plastics, glass, ceramics. 








GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South LaSalle Street * Chicago 90, Illinois 


KANIGEN 
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THE MODERN, PRACTICAL WAY... 
TO HANDLE AND STORE 
PLATING MATERIALS 


now...a polyethylene drum that 


E—1014. Abrasive Belt Machine— 
A new low-cost model JC abrasive belt 
finishing machine for performing flat 
grinding, deburring and polishing opera- 
tions is now available from Acme Manu- 
facturing Co. The machine is equipped 
with a six-in. wide abrasive belt and will 
handle parts having stock thickness up to 
three in. 

It is adapted to abrasive-belt finishing 
operations on flat surfaces of bars, strips 
blanks, stampings, forgings, die castings 
and sand castings. Plastic, ceramic, wood 
and rubber parts can also be finished on 
the compact machine. 

It has a motorized conveyor belt that 
carries the work under spring-loaded 
hold-down rollers and the abrasive belt 
contact wheel. Multiple head assemblies 
can be mounted in tandem along one 
long conveyor belt to perform progressive 
finishing operations. 


E—1015. Vibrator—Lorco Model 1016E, 
a 3-hp ‘ibrator for precision finishing, is 
the latest addition to a line that also 
includes 30-hp, 20-hp and 15-hp vibrators. 
Employing controlled vibration, these 
machines are said to work quickly on jobs 
of cleaning, descaling, deburring, radius- 
ing, fine finishing, culoring, burnishing and 
Metal, plastic and 
wooden parts in a broad range of types, 


ball burnishing. 


shapes and sizes can be successfully 


pre wessed. 


resists corrosion... that has 
uniform wall thickness 





Drums from 20 to 55 gallon capacity 
that safely hold corrosive materials. 
Molded to insure uniform thickness. Low, 
low acid permeability. These drums last 
many times longer than regular steel, 


PLATING 
MAGAZINE 


yet they're much less costly than stainless. 
And you save valuable storage space el Cieeranpiarias S008 
when they're not in use because drums 
nest in each other. Polyethylene means 


lighter, easier-to-handle drums in the 


Opportunity to Authors 


plant or in transit. They're easy to clean, 
can be tightly sealed. No other con- 
tainer can give you such efficient, prac- 


Member or non-member authors of technical and scientific 
tical service. 


papers on electroplating, metal finishing and related arts are 
cordially invited to submit manuscripts of original, unpublished 
papers to the Editor of PLatine for review and publishing 


consideration. 
REDMANSON 
CORPORATION 


630 Loucks Mill Road 
York, Pennsylvania 


Any such paper accepted and published in Piatine will also 
be eligible, of course, for selection by the Society’s Paper Awards 


Committee for the Carl E. Heussner Award; AES Silver Medal; 
Please send: 


" 
| 
___MORE INFORMATION AES Bronze Medal; George B. Hogaboom Memorial Award; 
——— JEST DRUM AT FACTORY paces f Robert S. Leather Mechanical Finishing Award; Chromium 
___.__ PRICE QUOTATION FOR | . x 
Plating Award; Precious Metal Plating Award, or the John J. 
GAL. DRUMS; | - ” 

| 

| 

| 

| 

| 

| 

| 

| 

| 


QUANTITY 
MY USE IS 


Hanney Memorial Award. 








NAME 





So as to expedite review and other processing, please write the 
COMPANY NAME 





Editor, PLatinc, 445 Broad Street, Newark 2, New Jersey, for 





ADDRESS full particulars before submitting your manuscript. 
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Of heavy-duty welded steel construction 
throughout, the new vibrator has a rubber- 
lined bowl mounted on special coil and 
leaf springs. Vibratory action is achieved 
through the use of an eccentric shaft. 
The drive speed is continuously variable 
over a wide range, and a built-in tacho- 
meter permits direct reading of frequency. 
Both frequency and amplitude of vibra- 


tion can be varied to fit work requirements. 


E— 1016. 
horizontal spur-gear drive for heavy-duty 
applications of the Rota-Rake clarifier 
and thickener has been developed by 
It has 
been designated model C and joins three 


Liquid Clarifier Drive—A 


Graver Water Conditioning Co. 


other drives available with the clarifier, 


SIGN OF 
RELIABILITY 


TEC NICK 


a horizontal flow water and liquid treat- 
ment unit for gravity sedimentation and 
sludge thickening. 

The new drive head is a_ ruggedly 
constructed, heavy-duty unit with a 


completely enclosed, integral gearing 
arrangement. The gears, operating in an 
oil bath, are of Mechanite cast iron as 
Anti-friction ball and 


roller tapered bearings are used throughout 


is the housing. 


and the pinions are of forged steel. The 
model C drive features smooth-running, 
quiet operation with little wear and 
minimum maintenance consisting of an 
infrequent oil change and a_ regreasing 
about once every five years, according to 
Graver, 


E—1017. Rinse Additive 
plated parts is promoted and the number 


Drainage of 


of plating rejects cut down by Hanson-Van 
Winkle-Munning Rinsoff, a new rinse aid 
addition agent, according to the company. 

Small concentrations added to the hot 
water rinse will reduce surface tension. 
Water rinses off fast and water stains are 
said to be reduced to a minimum. 

The additive is a balanced combination 
of organic active agents and solvents 
Two fluid ounces are required per 100 
gallons of hot rinse water under normal 
operation conditions. Additions of up to 
eight ounces are recommended if water is 
uncommonly hard or dirty. 


TECHNIC, INC 


ECHNIC produces the world’s best soluble 


precious metals for electroplating ... yet 


without competent service behind them, 


even quality products lose value. Only 


TECHNIC offers both. 


Technic: 


ite $T1-6100 


—— aaa 





P.O.BOX 965 PROVIDENCE, R. I. 
7001 NO. CLARK ST. CHICAGO 26 ILL. 
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THE NEW 


WINSCOTT 


FILTER 


for Consistent, Faster, Higher 
Quality Plating with Low Main- 
tenance and Operating Costs 


FLOAT 
ARRANGEMENT 


4 AGITATOR 


Keeps Surface Clean Constantly Re- 
gardless of Solution Level 


No Solution Loss Due to Leaks ... 
Most Important in Precious Metal 
Solutions 


Solution Agitation Built into Filter 


Entire Unit Submerged in Tank, 
Cannot Aerate Solution 


Requires Small Space in Tank... 
No Equipment in Aisles 


Large Filter Area at Low Cost... 
Easy to Clean 


Corrosion Resistant Construction 
Throughout 


CARMAN BS ! 


Exclusive National Sales Representative 
— THE CHEMICAL CORPORATION 
— makers of LUSTER-ON chromate 
conversion coatings for zinc, cadmium, 
copper, brass, aluminum. 


Write for further infor- 
The mation and name of your 
nearest distributor. 


emical 


Corporation 
57 Waltham Ave. ¢ Springfield 9, Mass. 
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S. C. Clements 


H. Schmidt Jr. 


STANLEY C. CLEMENTS, Chicago, 
has been appointed director of production 
engineering for Industrial Filter & Pump 
Mfg. Co 

With Industrial 12 years, Mr. Clements 
received his Bachelor of Science in mecha- 
nical engineering from Chicago Tech. 
College 

During World War Il, he completed 73 
missions with the Air Force in the Euro- 
pean Theater—where he won the Dis- 
tinguished Flying Cross and Air Medal, 
both with clusters. 


HENRY SCHMIDT JR. has been 
named director of research and develop- 
ment of Industrial Filter & Pump Mfg. Co 

During his five years of service with 
the company as a development engineer, 
Mr. Schmidt has been granted a number 
of U.S. Patents 

He is a graduate of Kings Point Mer- 
chant Marine Academy and has served 
as a lubrication engineer with the Ameri- 


Kenosha W is 


can Brass Co 


CLAY RILEY, 


been appointed 


Palos Heights, has 
director of technical 
service of Industrial Filter & Pump Mfg 
Cx 

He received his Bachelor of Science 
degree in the field of electrical engineering 
in 1942 from Rose Polytechnic Institute 

Prior to coming with Industrial, he 
served as plant engineer for Hardy Mfg 
Co. in Union City, Indiana, and at Dia 
Indiana 


mond Chain Co.,, Indianapolis 


as a Maintenance Foreman. His previous 
post at Industrial was as a research engi 


neer 


L. A. DICKINSON has been promoted 
to the position of managing the newly 
established East Coast Sales Headquarters 


of Bee Chemical Co. Mr. Dickinson was 


1204 
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formerly at the main office of the firm in 
Chicago where he devoted several years 
to both laboratory and sales work on 
coatings for automotive, appliance and 
vacuum metalizing applications. His new 
location will be 119 Ann Street, Hartford 
3, Conn. 


RONALD H. POST has been appointed 
field representative for the Deering, 
Milliken & Co., Inc. buff cloth program. 
Mr. Post's entire business career has been 
in the textile field, with particular experi- 
ence in sales and promotional werk. 


E. Stanek 


EDWARD STANEK, formerly with 
Belke Mfg. Co. for 17 years, has joined 
the Process Engineering Co. of Chicago. 
Simultaneous with this announcement 
Process Engineering Co. announced that 
they would be incorporated under their 
trade name of Prenco and henceforth 


will be known as Prenco Engineering 
Corp 

Mr. Stanek will serve as president of 
the new corporation and EDWARD 
PETERS will serve as chairman of the 
board. 

Mr. Stanek attended the University of 
Institute of 


Technology and has served in 


Illinois and the = Illinois 
many 
positions in the American Electroplaters’ 
Society, including the presidency of the 
Mr. Stanek previously 


was a sales engineer and director of Belke 


Chicago Branch. 


and brings to Prenco a wide experience in 
He will be 
responsible for sales activities and custo- 
while Mr. 


attended Rensselaer Polytechnic Institute 


the plating equipment field. 


mer relations, Peters, who 


will be responsible for engineering and 


development. 


EUGENE O. EAGLE has been ap- 


pointed representative for the states of 


Virginia, North Carolina, and South 
Carolina. Mr. Eagle is a native of North 
Carolina and will operate from his home 
office at 302 S. Tremont Drive, Greens- 
boro, North Carolina. 





DOUGLAS H. HOLMES has joined 
the industrial department of Wyandotte 
Chemicals Corp. as a sales-service repre- 
sentative in the Kansas City District. 

His industrial engineering background 
includes supervision of metal cleaning and 
chemical processing in various plants over 
the past 13 years. As an engineer, Mr. 
Holmes was in charge of metal finishing 
and welding operations. At one time he 
was in business for himself as head of an 
engineering services firm in the welding- 
processing field. He is a member of the 
American Welding Society. 


RICHARD F. PROTIVA has been 
promoted to manager of market develop- 
ment, and ROBERT E. SCHEEL ad- 
vanced to manager of national branch 
sales of Heil Process Equipment Corp., 
Cleveland. 

Mr. Protiva joined Heil as sales engineer 
in 1940 following his graduation from Case 
Intitute of Technology with a degree in 
metallurgical engineering. He became 
manager of process industry sales in 1956 
and Eastern sales manager in 1957. He 
is a Registered Professional Engineer, and 
member of the Cleveland Engineering 
Society. 


R. F. Protiva R. E. Scheel 


Mr. Scheel joined Heil in 1949 as an 
estimator, following his graduation from 
He became sales engi- 
neer in 1953, Chicago District Manager in 
1955, and Western District Manager in 
1958. 


Electroplaters’ Society. 


Ohio University. 


He is a member of the American 


M. JAMES CAMPBELL has been 
appointed assistant to the vice president 
of Allied 


Diy ision. 


Chemical’s Solvay Process 
Succeeding Mr. Campbell as manager 
at Syracuse, Solvay’s largest plant, will 


be ROBERT B. LAUTNER, currently 


manager of Solvay’s Moundsville, West 
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WITH ALCOA ALUMINUM BUS CONDUCTOR... 


twice as much for the same price 


IT’S TRUE-—for conductors with the same electrical and heat-dissi- 
pating ratings, you can buy, today, two feet of Alcoa bus for the ih 
price of just one foot of copper. ARE , Company 

BUT MATERIAL cost is only part of the story. Lightweight Alcoa’ ork Roatan 
Aluminum Bus Conductor handles more easily and requires less eh | Alcoa Aluminum 
costly supporting structures. It’s easier to bend and form to your 3 
needs. Millions of pounds of aluminum bus are in service today in 
all types of industry. 


Write on 


Bus Conductor 
Handbook 


SO WHY ever use any bus except Alcoa Aluminum? There’s not a 
reason in the world . . . not these days! For up-to-date facts and 
figures on how much you can save, call Alcoa or your Alcoa Distri- ALCOA & 
butor. Aluminum Company of America, 2115-K,Alcoa Building, ores 
Pittsburgh 19, Pennsylvania. 

FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 1052. 








Virginia operations. ROBERT E. JAMES 
who has been manager of Solvay’s Ballti- 
more plant becomes manager at Mounds- 
ville. The Baltimore plant will be under 
the direction of EDWARD J. WALSH, 
assistant manager. 

Born in New York City, Mr. Campbell 
is a graduate of Lehigh University with a 
degree in chemical engineering. He has 
been with Solvay since 1939. In his new 
post Mr. Campbell will be located at 
Solvay’s New York executive office. 

Mr. Lautner is a native of Michigan. 
He is a graduate of Louisiana State Uni- 
versity with a degree in mechanical 
engineering 

A Nebraskan by birth, Mr. 
graduate of the University of Nebraska 


James is a 
with a BS degree in chemistry. 


ROBERT E. 


CLAGETT has _ been 


assistant manager of the Pitts- 


burgh Branch sales office, and RICHARD 
A. MARSHALL made assistant to the 
manager of the Organic Chemicals Section 
of Allied Chemical Corp’s. Sotvay Process 
Division. In addition, STUART P. 
MeNEILL moves from the Philadelphia 
Branch to New York, where he will assist 
in carrying out administrative functions 
of the sales department, and THEODORE 
W. REED is transferred from New York 
to Solvay’s Boston Branch where he will 
handle sales. 

Mr. Clagett, is a native of Dayton, 
Ohio and a graduate of the University of 
Cincinnati. He has been with Solvay 
since December 1952. 

Mr. Marshall, a Solvay employe since 
November 1951 has been with the Boston 
office since that time. 
Mass., he was educated at Nichols Junior 
Dudley, Mass., Burdett College 
and Boston University. 


Born in Lexington, 


College, 


NO HIGHER QUALITY 
CAN BE DELIVERED 
SO CONSISTENTLY... 


99.75+% 
PURE 


And you get prompt delivery from ample factory and nearby 


distributor stocks. 


Next time you're in the market why not send us a modest order 
just to find out how good BFC Chromic Acid really is. 


BETTER FINISHES & COATINGS, INC. 


268 Doremus Avenue, Newark 5, N. J 


2014 East 15th St., Los Angeles 21, Calif 








FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 1053. 


Mr. McNeill joined Solvay in 1943 as 
a clerk, in 1953 was appointed a salesman 
and assigned to the Philadelphia Branch. 

Mr. Reed is a native of Boston and a 
graduate of Northeastern University with 
a BS degree in chemical engineering. He 
joined Solvay’s Sales force at Boston in 
1950, was transferred to New York in 
1956 and in 1958 became assistant to the 
manager of the Organic Chemicals Section. 
He returns to Boston to assume increased 
direct sales responsibility. 


Cc. W. HARRS has been named sales 
engineer, serving the Detroit area for 
G. S. Blakeslee & Co., 
Harrs, who has been with Blakeslee about 


Chicago. Mr. 


10 years, has had wide experience in the 
metal parts cleaning equipment field. He 
will be operating out of the company’s 
Detroit office at 424 Book Bldg., Detroit 
26, Mich. 





C. W. Harrs R. O. Grunditz 
ROBERT O. GRUNDITZ has received 
appointment as sales engineer to serve the 
S. Blakeslee & 
Co., Chicago. Mr. Grunditz has been con- 
nected with the 


Massachusetts area for G. 
metal parts cleaning 
He will 
be operating out of the company’s Massa- 


equipment field for some years. 


chusetts office at Lechmere Square, East 
Cambridge 41. 
* 


ARTHUR H. 


appointed 


PARKER has been 
technical representative for 
Du Pont sodium products in the Detroit 
area. Mr. Parker 
Wilmington, where he was chemist at the 


goes to Detroit from 
sales technical laboratory of the com- 
pany’s electrochemicals department. Since 
joining Du Pont in 1947, he has been 
engaged in technical work concentrated 
in the metal treating field. 


H. W. BUCHANAN has been appointed 
manager, general sales department, Metal 
& Thermit Corp. Mr. 
responsible for 


Buchanan will be 
direct selling and dis- 
tribution components, and will supervise 
the company’s regional managers. Prior 
to his new assignment, Mr. Buchanan was 
sales manager for chemicals, metals, and 
plating products for the company. He 
joined M & T in 1947 as a chemical engi- 
neer. He received the BS degree in 
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chemical from Rensselaer 
Polytechnic Institute, and the MS degree 


in industrial management from Massa- 


engineering 


chusetts Institute of Technology on a 
Sloan Fellowship. 

He is a member of Society of the Plastics 
Industry, Society of Plastics Engineers, 
American Electroplaters’ Society, Ameri- 
can Chemical Society, and the Chemists’ 
Club. 


H. W. Buchanan W.H. Walezyk, 
WALTER H. WALCZYK, formerly 
chief chemical engineer, Remington Rand 
Univac—engineering development section 
Western Sales 
Representative by Sel-Rex Corp., Nutley, 
N. J. He will make his headquarters at 
Angeles office at 11168 
Santa Monica Blvd., until arrangements 


has been appointed 


the firm’s Los 


have been completed for larger quarters 
to house the anticipated expansion of 
Sel-Rex service to this area. 

At Remington Rand Univac, Mr. 
Waiezyk was responsible for the develop- 
ment and installation of facilities for 
electroplating and finishing printed circuit 
boards, electronic memory devices and 
information storage tapes. 

Mr. Walezyk was also associated with 
the specialty electronic components de- 
partment at General Electric. His 25 
years experience includes positions with 
executive and technical responsibilities 
with International Harvester and Weede- 


sport Manufacturing Co. 
« 


WILLIAM J. FISHER has been trans- 
ferred to the Metropolitan New York and 
Northern New territory as a 
member of the field sales staff of the 
Vacuum Equipment Division of F. J. 
Stokes Corp., Philadelphia. 


manager of Stokes’ sales office in Atlanta, 


Jer sey 


He has been 


Georgia, for the past two years. 


A native of Hartford, Conn., Mr. Fisher 
served for five years in the U.S. Air Force 
as a navigator and bombardier. Follow- 
ing five years of industrial sales and sales 
management experience, he joined Stokes 
in June, 1956, as a salesman in the Phila- 
delphia district office. He was placed in 
charge of the Atlanta office when it was 
opened early in 1957. The Stokes district 
office for the Metropolitan New York and 
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Northern New Jersey area is at 2165 


Morris Avenue, Union, N. J. 
& 


EDWARD B. PSYCK has been named 
technical representative for Eastern and 
Central New York State by the Frederick 
Gumm Chemical Co. Inc. Mr. Psyck’s 
office will be located at 500 Park Avenue 
in Syracuse, N. Y. 

He has twenty years of experience in 
the metal finishing field. Previous to 
joining Gumm, he was associated with 
Electric Auto-Lite Co., Syracuse, where 
he was in charge of all metal finishing 
He has also been associated 
with Easy Washer Machine Co., Syracuse, 


operations. 


and Brown-Lipe-Chapin, Division of Gene- 
ral Motors. Mr. Psyck is an officer of the 
AES, Syracuse Branch, and a member of 
Metals, and 


York Sewage and 


the American Society for 
the New 
Wastes Association. 


Industrial 


DAVID C. JOHNSON has joined 
Enthone, Inc. of New Haven, Connecticut, 
subsidiary of American Smelting and 
Refining Co., as a chemist in the Enthonics 
Laboratories. Mr. 


in June from Principia College, Elsah, 


Johnson graduated 
Illinois, where he majored in chemistry. 
At Enthone, he will work on both research 


and technical service projects. 


E. B. Psyck D. C. Johnson 


WILLIAM W. PEDERSEN, manager 
of the Dow Corning Corp., Cleveland 
sales office, is being transferred to the 
Midland, Michigan. Mr. 


Pedersen becomes a full-time member of a 


main office, 


new corporate planning committee report- 
ing to the president. 

MAX H. LEAVENWORTH, now 
manager of the Southwestern branch in 
Dallas, will manager of the 
Cleveland office. EDWIN HAIRE of 
the Dallas office will succeed Mr. Leaven- 


become 


worth as manager. 

Mr. Pedersen, 43 years old, received his 
BS and MS in chemical engineering from 
the University of Louisville and is a 
member of the American Chemical Society. 

Mr. Leavenworth was born in Clio, 
Michigan, in 1915 and received a BS degree 


NICKEL SULPHATE 


NICKEL CHLORIDE é 
NICKEL CARBONATE = / 


~, 


>. 


™. 


_ And want... 


> 


—_ 


Top quality, personalized service, fast delivery 


"It pays to call on... 


~ 


BERKSHIRE CHEMICALS, Inc. \ 


630 Third Ave., New York 17, N.Y. Telephone: YUkon 6-8855 


wi a tae 
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Most 
durable 
way to 
heat 
Or cool 
acid 
baths 


If you want permanence in coils, 
you want tantalum coils. 

To UNICHROME TANTALUM 
COILS, corrosive plating and pick- 
ling acid solutions prove as 
harmless as water. They elimi- 
nate downtime and consequent 
loss of production. And unlike 
lead coils, they build up no heat- 
insulating deposits which require 
periodic removal, In short, they 
last far longer, work better, 
require little or no maintenance, 
cost you far less in the end. Send 
for details. Write METAL & 
THERMIT CORPORATION, General 
Offices: Rahway, N. J. 


.. UNICHROME 
TANTALUM COILS 


from Eastern Michigan University. After 
considerable teaching experience, he joined 
Dow Corning in 1945. 


Mr. Haire, 44 years old, is a native of 


Howell, Michigan. At Western Michigan 
University, where he received his BS 
degree in 1939. During the war he was 
radar and navigation officer on a destroyer. 
In 1951 he received his masters degree 
from Wayne State University. He was 
associate professor of mathematics at 
Lawrence Institute of Technology im 
Detroit before joining Dow Corning in 
1952 


a 
WILLIAM B. STODDARD JR. has 


been promoted to manager of electro- 
chemical development at Hanson-Van 
Winkle-Munning Co. Formerly, Mr. 
Stoddard was assistant manager of the 
department. 

Mr. Stoddard, a University of Colorado 
graduate with a BA in chemistry, joined 
H-VW-M in 1957. Prior to that time he 
had worked for a variety of companies 
both here and abroad. 

From 1936 through 1939, he was in 
charge of a research laboratory at a large 
automobile plant abroad. During the 
war years, 1939 through 1950, he was a 
group leader with the research and de- 
velopment department of the Champion 
Paper and Fibre Co. For part of this time 
he was on loan to the Kellex Corp. in 
charge of research laboratories for the 
Manhatten Project. 

From 1950 through 1957, he was a 
consulting chemist, specializing in patent, 
plating and transducer development. He 
received his MS from Texas A&M in 1952 
in oceanography. 

Mr. Stoddard is a member of The 
Institute of Chemists, The American 
Chemical Society, American Society for 
Metals, The American  Electroplaters’ 
Society, The Electrochemical Society, and 
The American Association for the Ad- 
vancement of Science. 

He is a frequent contributor to foreign 
and domestic technical journals and holds 
a number of patents. 


R. E. SHEPARD has been promoted 
and W. E. DOWNEY transferred in Elec- 
trochemicals Division, Technical Service 
Group of Diamond Alkali Co. 

At his new post Mr. Shepard will assume 
responsibilities as a field technical service 
man. Previously, he worked in the plant 
control laboratories as well as various 
research laboratories. He has been with 
Diamond since 19-40. 

A veteran, he attended Ohio University, 
Athens, O., and Case Institute of Techno- 
logy. 

W. E. Downey transfers to the vacancy 
created by Mr. Shepard in the Technical 
Service Group. He has been with Dia- 
mond since 1956, when he graduated from 
Otterbein College, Westerville, O., with 
a BS degree in mathematics and chemistry 


Best 
way tO 
insure 
lead 
anode 
econom 


Economy comes not only from 
longer anode life and reduced 
maintenance, but also through 
extra efficiency in performance. 

For such economizing, UNI- 
CHROME SPECIAL LEAD ALLOY 
ROUND ANODES offer higher con- 
ductivity with better current dis- 
tribution than flat types; also 
better resistance to warping. In 
addition, the ribbed design has 
extra current-throwing edges, 
and prevents troublesome triva- 
lent chromium build-up in solu- 
tions where cathode area is large. 
For details, write METAL & 
THERMIT CORPORATION, General 


Offices: Rahway, N. J. @® 
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-- - UNICHROME ROUND 
OR RIBBED ANODES 


1208 INDICATE A 1055. 


INDICATE A 1056. PLATING 





Most 
reliable 
way to 
keep DC 


costs 
down * 


You’re sure to economize on power 
when the equipment is properly 
engineered for the job...has the 
right operating characteristics 
...and the equipment lasts. 
M&T engineers specify recti- 
fiers for you based on long and 
first-hand plating experience. 
Each UNICHROME RECTIFIER is 
designed for the plating or ano- 
dizing needs...each is built for 
the plating plant environment. 
Available in all types, for any 
capacity, they can satisfy the 
work requirements with a mini- 
mum of initial as well as oper- 
ating cost. For details, write 
METAL & THERMIT CORPORATION, 
General Offices: 
Rahway, N. J. 


wv Be 


&:, 


jill 
dé 


nei 


iil 


ili 
| 


; 


.-- UNICHROME 


” OOKs ime 


Remittance must accompany all book orders 
placed with AES Headquarters. 





Coatings for Protecting Molybdenum from 
Oxidation at Elevated Temperature by E. S. 
Bartlett, H. R. Ogden and R. |. Jaffee, 
Defense Metals Information Center, Battelle 
Memorial Institute for Office of the Director 
of Defense Research and Engineering. Mar. 
1959. 45 pages. (Order PB 151064 
direct from Office of Technical Services, 
U. S. Department of Commerce, Washington 
25, D. C., $1.25) 

Advantages and disadvantages of coat- 
ings developed to protect molybdenum 
from oxidation in high temperature 
applications are compared to aid in 
selecting the coating or combination of 
coatings most suitable for a particular 
application. The protective coatings are 
presented from two points of view 
the coating systems and the methods of 
application. Chromium, silicon, nickel, 
precious metals, ceramic materials, and 
refractory oxides are among the systems 
discussed. Methods of application include 
electroplating, flame spraying, vapor dis- 
position, cladding, enameling, and liquid- 
phase diffusion. Tables concerning prob- 
able coating requirements for molybdenum 
in various types of service at high tempera- 
tures are provided. 


Research for Coatings for Protection of 
Niobium Against Oxidation at Elevated 
Temperatures by E. C. Hirakis, Horizons 
Incorporated for Wright Air Development 
Center, U. S. Air Force. Feb. 1959. 74 
pages. (Order PB 151684 direct from 
Office of Technical Services, U. S. Depart- 
ment of Commerce, Washington 25, D. C. 
$2.) 

The oxidation rate of niobium at 2000F 
was reduced by a factor of 20 by additions 
of cerium, chromium, titanium, and 
aluminum. In addition, flame spraying 
and electrodeposited coatings were de- 
veloped which give niobium 4 to 6 hours 
protection at 2500F. These efforts to 
protect niobium against oxidation by 
alloying and by metallizing or electro- 
plating resulted in the fabrication of test 
pieces which reportedly show promise and 
demonstrate the feasibility of the methods 
employed. Although the arc-melted alloy 
was superior to pure niobium in oxidation 
resistance, the degree of improvement fell 
far short of the factor of 100 which is 
generally agreed to be the prerequisite 
for niobium base materials at 2000F. 
Specimens produced by the two coating 
methods equalled or surpassed the mini- 
mum standard. However, in their present 
state of development, both coatings are 
termed unreliable due to difficulties 
encountered in reproducing the test 
results. Preparations, test procedures, 
and results are described for both the 


Lowest 
cost 
way to 





Barrel plating is the only prac- 
tical way to process daily loads 
that number hundreds of thou- 
sands of pieces ... at lowest cost. 

UNICHROME CHROMIUM PLAT- 
ING BARRELS were the first suc- 
cessful designs for chromium 
plating. A continuous type plates 
up to 200 pounds of small parts 
per hour with high quality chro- 
mium. Used with a Unichrome 
SRHS* Bath, it permits virtual 
“automation” of the operation. 
Batch type barrel, shown below, 
has up to 10 minute cycle. Both 
barrels can cut your costs. For 
details, write METAL & THERMIT 
CORPORATION, General Offices: 
Rahway, N. J. 
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THE NEW 


MACARR 


CURRENT 
INTERRUPTER 


MODEL CIAC 


“uste| CQ EELEY 


cam BUFFING 
-—effemen COMPOUNDS 


Interrupts voltage to main line Whatever you're buffing—from Aluminum to 


Zinc—Seeley Buffing Compounds buff better, 
and more economically! Send in your buffing 
problem to Seeley's Metal Finishing Clinic— 
and give your products the finest finishes they 
could possibly have. 


Free oan 
SAMPLE — 


pps phy eae GREASELESS 


to you by our repre- AND 
sentative on request. 


B t if 
So mp Sars LIQUID-GREASELESS 


and operation. COMPOUNDS 


E. E. SEELEY COMPANY, Inc. 


P. O. Box 883 Bridgeport 1, Conn. 


starter of rectifier feeding cur- 
rent to plating tank, where 
interruption is desired. Ca- 
pable of handling rectifiers 
with capacity ranges from 
500 to 10,000 amps. 


TYPE CIDC 





Interrupts current using auxiliary DC switch 
of proper capacity for interruption at bus-bars. 
Models available from 250 to 1500 amps DC; 

MODEL CIDC-250 
MODEL CIDC-500 
MODEL CIDC-1000 
MODEL CIDC-1500 


SEND TO DEPT. P FOR COMPLETE INFORMATION 


MACARR, INC. 


4360 Bullard Avenue, Bronx 66, N. Y F Airbanks 5-5510 nm 
USE READER SERVICE CARD; INDICATE A 1059. USE READER SERVICE CARD; INDICATE A 1060. 
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Pe } Khodium 


about your specific 


plating problems. ELECTROPLATING 
SOLUTIONS 


Technological knowledge acquired through many years 
of experience, plus special processes and equipment, 
assure the high quality of our Rhodium Plating Solutions. 


Recommended for contact surfaces of switches, wave- 
guide parts and other electrical applications, such as 
printed circuits...Can be applied in extremely heavy de- 
posits, up to 100 milligrams per square inch. 


Rhodium plating provides the advantages of whiteness, 
lustre and corrosion resistance of a precious metal. 


SIGMUND COHN MFG. CO., INC. 


Since 1901 121 SOUTH COLUMBUS AVENUE + MOUNT VERNON, NEW YORK 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 1061 PLATING 





HAN f) p (} (} i “.,.not only an educational text for 


students and engineers, but also an ‘ency- 
clopedia’ on shop practices for manage- 


ment, production men and shop supervisors. 
It bridges the gap between electrochemical 
theory and actual plant operations. Ad- 
vances during the past two decades are 


emphasized. ... The material has been care- 
fully arranged so that one can easily find 


the specific information desired. Included 
are formulae for all basic plating baths, 
important accessory data, and descriptions 


of sequential steps.” 


THOMAS M. RODGERS —AMERICAN METAL MARKET 


The most comprehensive manual of plating shop operations ever written, this indispensable reference presents over 
two-hundred subjects in alphabetical order—with many cross references for your convenience. 


o/ It gives you authoritative, up-to-date information that covers the entire plating process—from racking to the 
finishing operation — and tells you how to apply the shop-tested methods that are vital to your work. 


It gives you a detailed description of solution compositions ... explains the industrial uses of every plating 
solution. It tells you what equipment you need and how to install it... recommends procedures for operation 
and maintenance. It provides you with the figures you need for measuring the thickness of deposits. 


It features a list of oxidizing baths for metal coloring ... gives you all the relevant data on plating bath 
formulas. It discusses waste-water disposal, salt-water gilding and immersion plating ... shows you the refine- 
ments of basic solutions. 


It tells you how to economize by explaining which shoproom components are unnecessary ...shows you 


how to utilize auxiliary equipment. And it tells you how to overcome the problems of achieving various 
decorative colors. 


This book is really a three-for-one value. Because of its dictionary-type organization, you can use it as a refer- 
ence, locate what you need quickly. It can serve as a course on plating principles (and you don’t need a solid 
background in electrochemical theory to understand the instructions). Or you can make it your standard working 
manual. It contains everything you need to know about plating processes and on-the-job techniques. 


Whether you're a plating shop technician, a supervisor or an engineer with training in another field, you'll find 
that the HANDBOOK OF PRACTICAL ELECTROPLATING is a limitless source of material when it comes to 
adding professional know-how and skill to your important work. It contains 333 fact-filled pages. It offers you valu- 
able figures and tables. And it covers everything from abrasives to zirconium plating. 

Thomas M. Rodgers backs up his scientific knowledge with nearly twenty years of practical experience in electro- 
plating. The author of many articles on metal finishing, his training in chemical engineering has been put to work 
in thousands of actual shop operations. Now he goes on record to share his knowledge and experience. 


The Macmillan Company, Dep’t. PL-1 
60 Fifth Avenue, New York 11, N. Y. 


Please send me__on approval.____copies of Rogers: HANDBOOK OF PRACTICAL ELECTRO- 
PLATING. It is understood that | may return the book(s) within ten days and owe nothing. Other- 
wise you may bill me $8.50 each, plus a few cents postage, 


Name_ Jd 
Address. 


City - i a— ____3eeeee__State. 
z= SAVE! Enclose payment now and we pay the postage charges. 
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Total AES Branches U. S., Canada, 
q’ NCH N E Australia, October 1, 1959—58. 


DETROIT don’t know what fun you are missing if at our second “Annual Doe Day’, at 





Executive Committee Meets; you don’t have an Auxiliary. Bob and Martha Dudley’s spacious estate 
Annual Meeting December 4 If any of you are in Detroit on our in Birmingham. You know Bob is the 

On Friday evening, August 7 Donald meeting nights, we would be delighted to fellow who roasted the “Ox” at the 
M. Bigge, Detroit Branch president, have you join us. We meet the first Artillery Armory Grounds and served all 
called a special executive meeting. It was Friday of the month, (October 1959 the the aecious SHO ane eatin ete. Sale, Fale 
held at the Statler-Hilton Hotel. exception, that meeting will be Tuesday, Thursday night after the banquet. We 
Clarence DeGroat of the J. J. Siefen Oct. 6) at the Statler, we are generally in were all happy to have Marge Pinner 
Co. was announced as the new assistant the lobby by six o'clock as we have more come from Cleveland, Ohio to join in our 


secretary-treasurer tosuc« eed John Hitch- fun hay ing dinner together. fun. Marge i the wile of Waiter winner, 
cock of DuPont, who has been transferred Would like to thank PLating Maca- who worked ss hard on technical papers 
to Wilmington. Arnold Emmerich of ZINE'S reporter Frances Hoffman for the for the Convention. 
Siefen Compounds, Inc. replaced Mr. wonderful digest of the Ladies program Now to you men who receive PLATING 


Hitchcock in the capacity of Stag Day for which we, the Auxiliary, are very at your office, won't you please take it 
chairman . , grateful to the generous sponsors who home so your wife can read it, or better 
It was announced that Kurt MacKen- made the parties possible. A commenda- still have it mailed to your home. I fad 
zie died in Florida recently. tory is due, in fact, to all who worked so it quite interesting, maybe your wife will, 
Lee Morse. CSrusies Corp., 1959 tirelessly to make AES’s Golder Jubilee too. You will be surprised to find out how 
Christmas Party chairman, recommended one which will never be forgotten and much it helps you moap canes i Ge 
the same proc sdure be followed this year which we feel will never be surpassed. friends you see only once in awhile. 
as at the last party. Program Chairman It was real nice meeting Mrs. Scott, meen Heavens | kA Jee 
Vincent Cassidy announced the speakers hostess of the Oakite Party, at the Na- Magazine Publicity Chairman 
and programs for the meetings of the tional Airport, Washington, D.C. and Ladies Auxiliary es. 
balance of 1959. William Anderson of Mrs. Lowry who worked on registrations. Detroit Branch, AES 
Frederic B. Stevens, Inc., was appointed Had quite a chat with Mrs. Moreau of : 
publicity chairman for 1959-60. The Montreal, Canada. Of course, we hashed NEWARK 
Annual Meeting-National Officers Night over the Montreal Convention and agreed Enjoy Visit to Ballantine’s 
will be held on December 4 with a Sym- the Laurentian Trip was the highlight. Over 50 enthusiastic members of the 
posium on Nickel Plating. Hope you all enjoyed our chairman, Newark Branch turned out for a visit to 
R. C. Trees Alice Pillsbury of Pillsbury Chemicals, the Ballantine Brewery on June 25. At 
Publicity Chairman to us Alice in Wonderland or a “Fairy the conclusion of the tour and after an 
Eprror Queen”, she just seemed to pull things appropriate time spent pleasantly samp- 
PLATING out of a hat, on Doe Day she thrilled and ling the plant’s product, a short business 
On behalf of the Ladies Auxiliary. surprised us when she asked Betty meeting was called by President Meyer. 
Detroit Branch AES would like to say McAleer, our past president, and Sylvia 
thank you to all who made our work so Cummings, the president, to — for- — SECRETARIES 
enjoyable. To the Ladies who thanked ward and then presented them with an Branch N quired of oll Secretaries monthly 
us so profusely and told us what a terrific “Auxiliary Gavel”, engraved “Ladies by AES Byiow. lt ofthe month —— 
time they had, all we can say in return is Auxiliary, Detroit Branch AES. hand on that date will be carried in that edition. 
that we had fun doing it While the men were having fun on ain = Se a — 
As our president, Sylvia Cummings, Detroit Branch’s recent Stag Day, like tesakey fll tdentiteaton ond Se 


told you on the Aquamara, we were having little boys have to do once in a while, we yy EA ¢ 5 tS Branches and 











a ball at our own party, so “Gals’’ you the Gals, were having a wonderful time 


THE UNCHALLENGED LEADER IN THEIR FIELD 


Offers Exceptional Opportunity to 
Industrial Salesmen of High Caliber 


Representing 45 ch ofttn er 
BUFFING WHEELS and COMPOUNDS 


viner CHOICE OF pAsricut As BUF. NEW SCHAFFNER BIAS BUFFS PROVE 
ERS  everywhere—SCH ER’S finest A BIG SUCCESS, a terrific seller! Exclusive, 
and most complete as sone of Buffing new features give more mileage, longer life] 
Wheels, that produce a smooth, lustrous finish YOUR MARKET IS ENORMOUS—wood- 
superior compounds made of laboratory- working and metalworking shops, factories, 
controlled materials. New customers of rebuilders, jewelry manufacturers—SCHAF Fe 
SCHAFFNER are convinced it's the best NER is the answer to all buffing and polish- 
move they ever made to increased, trouble- ing problems .. . your entree to record sales, 
free production , . for the quality, and with excellent commissions, heavy repeat 
dependability and oe ae service that orders, Write TODAY for complete details, 
FREE! SELF-SELLING 20-page cate. SCMAFFNER Js nots FREE CATALOG, and preferred territory. 


Se EP icEhs «| SCHAFFNER MFG. CO. bey.r10.21 worn ans rnterh Pa 
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It was moved and passed that the 
Branch dues be raised to $12 to absorb 
the per capita tax increase voted at the 
AES Convention in Detroit. 

Seven men were elected to membership. 

D. Gardner Foulke 
Secretary 


SEATTLE-PUGET SOUND 
Gorton and Mosher 
Give Convention Impressions 
The June meeting of the Seattle-Puget 
Sound Branch was held at Andy’s Diner, 
2963 4th Avenue South on June 30, 
The program was to include election of 


officers, and a report of the delegates to 
the convention. As not enough members 
were present to make a quorum the 
election of officers was delayed until the 
September meeting. 

None of the accredited delegates were 
present so Tom Gorton of Boeing 
Airplane Co. and Art Mosher of the 
Naval Torpedo Station, Keyport, Wash- 
ington gave their impressions of and 
Both men 
spoke of the language problem encountered 


thoughts on the convention. 


due to the large number of foreign visitors. 
Helen Archibald 
Secretary 





AES MEMBERSHIP REPORT 


ELECTIONS 

Dallas-Ft. Worth: T. M. Anderson, G.S. Bentinck 
R. W. Payne, T. M. Smith 

Denver: W. T. Samuelson 

Hartford: EF. Krom 

Newark: L. R. Albert Jr, R. C. Brumberger, W. E. 
Duggins, C. I. Knecht Jr.. H. B. Koehler, S 
Ludsin, H. 5S. Schoen 

Pittsburgh: C. H. Walton 

Southern Tier: C. Pettus 

Toledo: F. D. Rogers, G. R. Weaks 

Member-at-Large: D. B. Orden, Mexico D. F., 
Mexico; R. K. Robinson, Magnolia, Arkansas 


REINSTATEMENTS 
Newark: R. Litterio 
Philadelphia: N. G. Wallace 


TRANSFERS 

Bridgeport: E. Gessman to New Haven 

Cincinnati: J. DeLuca to Pittsburgh 

Dallas-Ft. Worth: R. F. Walton from Newark 

Detroit: R. G. Counselman to Dayton, J. D. Pat- 
rick from Waterbury, F. E. Revell from Twin 
City, J. 1. Vlossak to Milwaukee 

Hartford: B. C. Salmonsen to Miami 

New York: E. Saubestre to New Haven 

Philadelphia: N. G. Wallace to Los Angeles 

Pittsburgh: J. DeLuca from Cincinnati, J. R. 
Haines to Cleveland, L. N. McOmber to Toledo, 
R. C. Smith from Clevelaad 

Southeastern: J. 5S. Linn to Miami, R. G. Tuttle 
to Blue Ridge 

Toledo: L. W. McOmber from Pittsburgh 

Waterbury: F. T. Eddy to Los Angeles, J. D. Pat- 
rick to Detroit 

Member-at-Large: F. R. Martin Jr. from Twin 
City, W. P. Wisdom from San Antonio 


RESIGNATIONS 

Chicago: C. F. Finkler, G. P. Glab, L. M. Glassner, 
H. F. Hansen, L. J. Kocour 

Detroit: C. R. Beaubien, H. E. Moser 

Hartford: J. Madzik 

Louisville: D. L. Grover, 8S. L. Harris, P. Trifiletti 

New York: H. Stahel 

Philadelphia: P. W. Schuler 

Pittsburgh: C. Galba, J. W. Kerstetter, M. G 
Leech, A. S. Mickelson, F. W. Mountain, G. E. 
Wolfe 

Syracuse: G. A. Brost 

Twin City: C. J. Ahigren, M. A. Armstrong, J. H 
Batten, R. Beatty, W. M. Bloomquist, R. A 
Bowman, R. L. Buckley, 8. 8S. Cady, G. Cantin, 
L. J. Cerrotta, E. Christe, E. G. Cleare, G. Dee- 
don, M. I. Doebler, D. F. Drogue, L. B. Ebner, 
W. W. Edwards, J. R. Ehnes, C. Emme, R. Ertl, 
P. Felt, H. A. Fischer, J. Flekke, E. R. Frost, W. 
Ganschinietz, T. L. Garvey, E. V. Gillaspy F. E. 
Guertin, J. J. Harrington, G. L. Hendrickson, 
P. R. Hesse, E. Holzem, R. P. Hood, W. A. 
Huntley, F. Ireland, A. J. Johnson, H. B. John- 
son, W. W. Johnson, H. C. Jorgensen, A. Joyner 
Jr., O. Joyner, F. J. Kaim, F. H. Kilpatrick, 
H. R. Kittleson, C. Kupelian, R. H. Lamb, A. G. 
Levine, C. Lewis, E. H. Lindemann, H. Lund, 
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J. Lynard, B. J. Marben, E. McMonagle, C. E. 
Mertensotto, B. L. Miller, J. A. Mitchell, G. T. 
Murphy, H. K. Norman, B. J. Olson, R. H 
Peterson, C. G. Platt, G. Reed, V. Rosenblum, 
B. J. Rosenthal, R. Rossa, F. J. Sains, W. R 
Schaaf, G. Schedin, W. E. Sebatka, D. Smith, 
H. A. Sprandel, W. C. Sverkerson, R. J. Tepley, 
R. Venier, F. E. Walsh, P. Werner, A. E. Wendell, 
A. Wolkerstorfer, E. L. Young, J. M. Zangs Jr., 
G. R. Zimmerman 

Member-at-Large: K. E. Langford, Birmingham 
England, J. C. Stratton, Newton, Connecticut 


SUSPENSIONS 
Allentown-Reading: W. J. Jancik, G. J. Oswald, 
E. E. Snyder, R. Southworth, L. ¢ 
Capitol District: L. Hibbs 
Chicago: D. R. Arendt, 8S. G. Balinski D. M. Ber- 
lin, E. W. Berrenkotter, C. E. Brakenridge, J. S. 
Brown, L. L. Brown, A. A. Comyn, H. E. De- 
levitt, L. Duncan, E. L. Faulman, E. I. Harrison, 
E. R. Kopeinski, J. Kopeinski, W. Lopotko, J. 8 
Parker, G. E. Tucker 
Cleveland: E. E. Chrisman Jr., R. C. Smith 
Columbus: R. A. Benson, D. E, Semons 
Dallas-Ft. Worth: R. V. Barrett, W.S. Gustafson, 
J. J. Phillips, A. Rotoli 


Denver: O. T. Towner 


>. Wotring 


Grand Kapids: R. D. Gray Jr., W. L. Guiltinan, 
M. F. Haehnel Jr., A. J. Jackson, F. J. Maes, 
W.J. Van Dyke 

Lancaster: J. E. Biemiller 

Melbourne: T. W. Brown, C. O. Johnston, 

Milwaukee: E. A. Warnecke 

Mississippi Valley: C. Bailey Jr., P. Glaudel 
E, Schnittgrund, R. L. Stoneking 

Newark: C. Ivins 

New Haven: L. Brown, L. J. Goldfarb, A. G 
Jagun, L. M. Migliernia, J. A. Mitchell, R. M 
Sasso, L. L. Young 

Pittsburgh: C. W. Churchill, G. C. Gardner, A. 
Hart, R. R. Hartung, A. J. Jantsch, R. K. Ma- 
thews, J. Presto, P. W. Rhodes, L. Schmitt Jr., 
P. G. Seliger, A. Schowalter, J. Tucker, R. Smith, 
C. F. Stevens, A. E. Weber 

Portland: W. Bornett, W. A. Doney, J. M. Hogl, 
A. Wood 

Saginaw Valley: W. J. Brown, H. L. Duley, C. E 
Kimmel, G. R. Packer, E. C. Swift 

St. Joe Valley: C. K. Bock, J. R. Curtiss, O. Fager, 
G. Hi. Fetherston, W. F. Fletcher, J. M. Hedges, 
C. Jodon, J. B. Kimble, R. H. Kindig, P. Moore, 
C. E. Prough, H. T. Reece, J. E. Russ, C. Rzepko, 
L. Waite, R. W. Welch 

St. Louis: E. Martin 

San Francisco: E. R. Dodge 

Southern Tier: K. J. Ashley, M. J. Capece, J. E 
Darling, J. Majka, F. A. Smith 

Sydney: R. E. Brown 

Syracuse: D. J. Costello, R. E. David, I. P. Lynch 


DEATHS 
Bridgeport: M. J. Brassard 
Cincinnati: J. Bruewer 
New York: J. F. Davis 


Select from one of the nation's largest stocks 
of guaranteed rebuilt electroplating motor 
generator sets and rectifiers with full control 
equipment. 


PLATERS 


8000/4000 AMPERE, 6/12 VOLT. 
CHANDEYSSON, Synch 


7500/3750 AMPERE, 9/18 VOLT, 
H-VW-M, Synch. 


7500/3750 AMPERE, 6/12 VOLT 
25°C. CHANDEYSSON, Synch. 


6000/3000 _AMPERE, 6/12 VOLT, 
ELECTRIC PRODUCTS, Synch. 


5000/2500 AMPERE, 12/24 VOLT, 
CHANDEYSSON, Synch. 


5000/2 AMP., 9/18 V., 25°C., 
CHANDEYSSON, Synch. Exciter-in- 
ea 


5000/2500 AMPERE, 6/12 VOLT, 
25°C. CHANDEYSSON, Synch. 


4000/2000 AMPERE, 6/12 VOLT, 
H-VW-M, Synch., Exc.-in-heed. 


3000/1500 AMPERE, 12/24 VOLT, 
CHANDEYSSON, Exciter-in-head. 


2000/1000 AMPERE, 6/12 VOLT, 
H-VW-M. 
ANODIZERS 


1000_AMPERE, 40 VOLT, CHAN- 
DEYSSON, 25°C 


1000 AMPERE, 30 VOLT, IDEAL, 


Exciter-in-head 


500 AMPERE, 25 VOLT, CHAN- 
DEYSSON, Synchronous, Exciter-in-head 


400 AMPERE, 40 VOLT M.G.C., 
Separately Excited 

RECTIFIERS 
G. E, 2000/1000 AMP., 6/12 V 


SEL-REX am, 1200 AMPS., 
9 V. for 440/3 


1500/750 AMPERE, 6/12 VOLT, UDY- 
LITE-MALLORY. 


NEW G. E 


. 2000/1000 AMPS., 6/12 
V. Remote Control 440/3/60 AC. 


1500 AMP., 18 VOLT RAPID Selenium 
ae os 


SPECIAL 


~Model A, Production Pipe Polisher. 
Vertical, Abrasive Belt Model. 


CROWN & H-VW-M Centrifuge! Driers 
No. 1 and No. 2 with Heat. 


MERCIL Ball Burnishing Barrels, Sizes 
2. 


1 an 

LASALCO Ball Burnishers, No. 1, 2 & 4, 
Lined or Unlined. 

1 agg vee ogy 5 H.P. Variable Speed 
Buffer, Model 1 


Buffing Lathes HAMMOND, Devens, 
., etc., from 3 H.P. to 20 H. 


INDUSTRIAL RDR-1 or Lined Filters, 
Sizes 10x28, 18x28, 14x36 


INDUSTRIAL Type SC Filters for Cyanide 
18x48 and 18x36 

H-VW-M Semi-Automatic for Nickel 
20’ x 54” x 36” Oscillating Type. 


Other outstanding values in stock. 
1929—1959 — 30 Years of Service. 


M. E. BAKER CO. 


Kirkland 7-5460 
25 Wheeler St., Cambridge 38. Mas 


INDICATE A 1064. 





ORIGINAL 


“pH PAPERS” Electropolishing 


Accurate ph values in a few 
seconds right at the tank. , 
These are the original “pH Papers” invented and wilds Y i BEAUTY, 


produced by an outstanding German chemist. They 
have proven their dependability for more than 20 years. 


FOR 


ECONOMY, 
Indicator AND control-colors on SAME strip. at - =) 
Control-colors in steps of 0.2 pH and 0.3 pH. “- 4 SPEED 
Plating ranges 
(200 strips of a range per box) 
No. Acid: No. Alkaline: 
6074 (6.0- 7.4 pH) 6680 (6.6- 8.0 pH) 
a rey aH 7387. (7.3- 8.7 pH) 
2439 (*2.4-3.9 PH) 8610 (8.6-10.0 pH) Fast, low cost finish for aluminum, copper and alloys, 
1028 (1.0-2.8 pH) 10113 (10.1-11.3 pH) steel and stainless steel. Ideal for decorative finishes, 
One (+14 pH) WEEDS (U1.B-05.0 pFS) burr removal, electroplate adhesion and size control. 


*Electrometric Values in Nickel Solutions. Standard and custom concentrates nationally avail- 
Each range is boxed separately able in any quantity. 


Let us convince you— 
P a U L é R A N K send samples for 
118 East 28th Street NEW YORK 16 processing. 
Tel. MU 9-5286 Write for full data. 
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nee ™ | ELECTRO-CHEMIST—RESEARCH 


Outstanding research opportunity in metal finishing 


SPRAY NOZ 


&. 


roblem ? wo Te 
. el, for physical chemist with advanced degree. Good 


perhaps one 
For almost every spraying application, 
of our there's a Spraying Systems Data 


DATA Sheet that gives useful information 
SHEETS on suggested installations and types 


of nozzles to use. If you have a 
can suggest problem, write and let us know the 
. application involved . . . and we’ll 
a solution send the Data Sheet that applies. 


academic background in kinetics and thermo- 
dynamics as well as physical and electro-chemistry 
preferred for research in aluminum oxidation, 
electro-chemical processes, and anodizing, plating, 
and bonderizing metal. Direct replies indicating 
education, experience, and salary requirements to 


General Employment Manager 


REYNOLDS METALS COMPANY 


Richmond, Virginia 


SPRAYING SYSTEMS CO. 
3227 RANDOLPH STREET » BELLWOOD, ILLINOIS 


And for complete spray nozzle information, 
write for Catalog 24. 
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CLASSIFIED 
ADVERTISEMENTS 


Only “Help Wanted” and “Situations Wanted" 

will be ted. Rates: O50 par were, minimum 

M nd Members-at- 

Large only, in good standing, are entitled (for per- 

sonal use Only) to a total of three free adv ertise- 

ments in yb “~~ pane as of first inser- 

Tou of ns onth preceding. dat Sal ccliaton 

mon ing date pu tion. 

When answering advertisements please address as 

follows: eee number, PLATING, fas Broad Street, 
Newark 2, N. J. 








SITUATION WANTED 


WORKING PARTNERSHIP WANTED— 
Plating chemist with 15 years experience 
in all phases of metal finishing, 5 years of 
which were in complete supervision of job 
shop, seeks working partnership arrange- 
ment or outright purchase of medium- 
sized plating shop in northern New Jersey 
area; thorough edenaseel in technical 
and production control, personnel super- 
vision, cost estimating, etc. Reply to 
Box Ol, PLATING, 445 Broad St., 
Newark 2, NN. J. 


ELECTROPLATING ENGINEER—Thor- 
oughly experienced with all types of plat- 
ing, and many unusual and highly ad- 
vanced applications. Age 38: creative 
mind. Has worked production and con- 
trol, research and development, technical 
service and consulting. Interested in truly 
challenging position at management leve 
Prefer vicinity New York, me tropolitan 
area. Reply to Box O02, PLATING, 
445 Broad St., Newark 2, N. J. 


METAL FINISHING ENGINEER—11 
years management and technical experi- 
ence in all types metal finishing—plating, 
painting, heat treating barrel finishing, 
polishing, buffing, anodizing. Extensive 
experience in planning and installation of 
metal finishing equipment. B.S. chemis- 
try. Seek a challe ‘nging position at man- 
agement level. Reply to Box 03, PLAT- 
ING, 445 Broad St., Newark 2, N. J. 


CHEMIST—30. Educated in Switzerland. 
Employed in USA for two years. Familiar 
with precision electroplating of Wave- 
Guides and electronic parts, according to 
various specifications. 8 years experience 
in electrochemistry, laboratory and proc- 
essing control. Copper, nickel, chromium, 
cadmium, zinc, silver, gold, rhodium, tin 
and lead. Languages: English, German, 
French. I am interested in supervisory 
responsibilities. Will relocate. Re aly to 
Box O04, PLATING, 445 Broad St., 
Newark 2, N. J. 


HELP WANTED 








CHEMISTS—Opportunity for several crea- 
tive chemists experienced in the com- 
pounding and formulation of industrial 
maintenance cleaners or cosmetics or in- 
dustrial skin cleansers. This expanding 
company serves both industrial and retail 
customers, nationally and internationally. 
All replies confidential. Send complete 
resume of experience, education and state 
your salary requirements to: Personnel 
Manager, G. H. Packwood Mfg. Co., 1545 
Tower Grove Ave , St. Louis 10, Mo. 


EASTERN PENNSYLVANIA TECHNI- 
CAL SALES REPRESENTATIVE—Lead- 
ing eastern manufacturer of cleaning, 
burnishing, deburring, aluminum treating 
and related compounds, with distributor- 
ship of complete line of plating equipment 
aa supplies offers excellent opportunity 
to oulllinas young man. Thorough 
knowledge of metal finishing operations re- 
= selling experience not essential. 
iberal commissions and benefits. Send 
complete resume. Reply to Box 05, 
PLATING, 445 Broad St., Newark 2, N. J. 


TECHNICAL SALES & SERVICE—Posi- 
tion open in Midwest for man, preferably 
experienced, in calling on job and captive 
electroplating plants for one of the world’s 
leading companies. Please write giving 
full resume of experience, age and marital 
status. Our fieldmen know of this adver- 
tisement. Reply to Box = PLATING, 
145 Broad St., Newark 2, N. J. 











PROFESSIONAL 
DIRECTORY 


Commercial testing and research organizations 

and individuals offering services of technical nature 

to the metal Cay industries. Cost: $10 per i. 
on six time basis; $8 per inch on 12 time basis. 











THE ANACHEM LABORATORIES 
TESTING ANALYSES ENGINEERING 


Plating uisien pote = and control. Testing of 
deposit-thickness, composition porosity, tensile 
strength. Salt Spray tests. 
AIR FORCE CERTIFICATION TESTS 
1724 West 58th St. Los Angeles 62, Calif. 
AXminster 4-1262 








JOSEPH B. KUSHNER, Ph.D. 


Metal Finishing Counsel, training 
courses for plating personnel. 


Box 2066, Evansville 14, Indiana 








WILLIAM E. GRAUL 
CONSULTING ENGINEER 
Survey, Design, Supervision 


Specialists in Plating Room 
installation Engineering 
P. O. Box 66 Lansdowne, Pa. 














SCIENTIFIC ConTRot LABORATORIES 


Finishing Ce it Registered Prof. Engineers 
Control Anelyses = Tests, Salt Sere Thickness 
RESEARCH—PL ANNING—DE VEL OPMENT 


Waste Disposal: Research and oan 
Telephone: Cliffside 4-2406 
3136 South Kolin Avenue Chicago 23, Iilinols 











SOUTH FLORIDA TEST SERVICE, Inc. 


TESTING—INSPECTION—RESE ARCH 
ENGINEERS 


Consultants and specielists in corrosion, 
weathering and sunlight testing. 


4301 N.W. 7th St © Miami 44, Floride 








GRAHAM, SAVAGE & ASSOCIATES, INC. 


By GUARANTEED 
For Finer Finishing 
Complete Line of Guaranteed, Quality 


BUFFS & POLISHING WHEELS 


CONSULTING — ENGINEERING — RESEARCH 
Electroplating and Meta! Processing 
Waste Treatment and Production Problems 
Surveys—Designe—Specifications 
475 York Road, Jenkintown, Pa. 
1724 Clinton Street, Kalamazoo, Michigen 


BUFF 





Straight and 45° “Spoke Buffs” 
Patented, Ventilated and Biased 


Serving the Finishing Industry tor 
MORE THAN 50 YEARS CONSULTING ENGINEERS 
Plating Room Floers 


GUARANTEED BUFF CO., Inc. Surver—Design—Supervision 


20 Vandem Street, New York 13, New York Murrayhill 2-8778-9 
7 441 Lexington Avenue 





CUNNINGHAM ASPHALT CONSTRUCTION 
Co., INC. 





New York 17, N. Y. 
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AMERICAN ELECTROPLATERS’ SOCIETY 


1959—First Midwest Regional Confer- 
ence, All Day, Rockford College, 
Rockford, Il. 
Midwest Regional Council. 


mesh 
led 


‘ > thru 325 - 
+ r 

, and con 

re Crude. Low pH November 7, 


i at 
; h producet 
r SILICA a ape and readily 
re 

shipments. 


G 
reen. 
Oil Absorptic®- 


Tv A RE 
TAM AR en illinois plan 


e 
e in straight “ 


ty SEAL 
‘p SE They 8 
ombined 


TAMMS INDUSTRIES CO. 


AGO | 


Sponsored by AES 





our Ta 
availabl Detroit Branch, Annual Meeting 
National Officers Night 
sium on Nickel Plating, Statler- 
Hilton Hotel, Detroit, Mich. 


December 4, 


awe 23 W. LA SALLE ST. CHI oympe- 
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DIXRIP 
SCRATCH BRUSHES 


SINCE 1856 : 
. 





December 8-9, Dallas-Fort Worth Branch, co- 
sponsored with the Southwest So- 


of Aircraft Materials 


Process Engineers, Symposium on 


ciety and 
“Treatments and Finishes for Aero- 
space Materials,” Hotel 
Fort Worth, Texas. 

1960—Second Annual Dixie Regional 
Technical Session, Saxony Hotel, 
Miami Beach, Florida. Spon- 
sored by Miami Branch with Blue 
Ridge and Southeastern partici- 
pating. 


Grand 


Texas, 


January 15-16, 


Used by Platers, Silversmiths, Jewelry Manufacturers, Makers of 
Watches, Clocks and Electronics and other metal finishers. 
Supplied in straight or crimped brass, steel or nickel silver wire in sizes .0O25 to .006 
Also available in Stainless Steel, Bristle, Fibre or Nylon 


Special sizes and shapes to order. 1s6e 


Annual 


Dinner 


January 23, Rapids Branch, 


Educational Session and 


Write (Dept. E) on your letterhead for catalog and price list. 


DIXON & RIPPEL, INC. 





BOX 116, SAUGERTIES, N. Y. 
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A YNIVERTICAL A 


High Purity 
* 


Be Ahead of the Rest 








: D 
You Can Be Sure Of 


GET THE BEST! 








ywtveRTICAL 


wo 


UNIVERTICAL CORPORATION 


14841 Meyers Rd., BRoadway 3-2000, Detroit 27, Mich. 


QUALITY 
SERVICE 
and VALUE 


Virgin Metals Used Exclusively 
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January 30, 


February 19-20, 


April 23, 


April 23, 


April 29-30, 


July 24-28, 


June 18-23, 


June 25-28, 


June 24-27, 


June 21-25, 


Pantlind 

Mich. 

1960—Chicago Branch, Annual Meet- 
ing and Banquet, Conrad Hilton 
Hotel, Chicago, Ill. 


Dance, Hotel, Grand 


Rapids 


1960— Seventh Interim Meeting, Phila- 
delphia Host Branch, and Golden 
Anniversary Educational Meeting 
and Banquet of Philadelphia 
Brapch, Ben Franklin Hotel, Phila- 


delphia, Pa. 
19€0—Sixth Tri-State Regional Meet- 
ing, Cincinnati Host Branch, 


Sheraton-Gibson Hotel, Cincinnati, 
Ohio. 


1960—Twenty-First Annual New Eng- 
land Regional Meeting, Bridge- 
port Host Branch, Hotel Statler, 
Hartford, Conn. 


1960—Sixth Empire State Regional, 
Southern Tier Host Branch, Mark 
Twain Hotel, Elmira, N. Y. 


1960—47th AES Annual Convention, 
Hotel Statler, Los Angeles, Calif. 

1961—48th AES Annual Convention, 
Hotel Statler, Boston, Mass. 

1962—49th AES Annual Convention, 
Schroeder Hotel, Milwaukee, Wis. 
Sponsorship Midwest Regional 
Council. 

1963—50th AES Annual Convention, 
Ambassador Hotel, Atlantic City. 
N. J. Sponsorship Newark Branch. 


1964—5lst AES Annual Convention, 
St. Louis, Missouri 
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October 18-22, 


October 21-24, 


November 2-6, 


November 5-7, 


Nov. 30-Dec. 4, 


January 12-15, 


January 26-27, 


February 1-5, 


February 1-5, 


March 9-11, 


May 1-5, 


May 9-13, 


June 26-Juiy 1, 


July 24-26, 


July 25-26, 


OCTOBER 1959 


INTERSOCIETY 


1959—The Electrochemical Society, 


Fall Meeting, Deshler-Hilton Ho- 
tel, Columbus, Ohio. 


1959—Federation of Paint and Var- 


1959- 


1959 


1959 


1960 


1960- 


1960 


1960 


1960 


1960 


1960 


1960 


—~American Chemical 


nish Production Clubs 37th 
Annual Meeting and 24th Paint 
Industries Show, Convention 


Hall, Atlantic City, N. J. 


-41st National Metal Exposition 
& Congress, International Am- 
phitheatre, Chicago, III. 

Society, 
Southeastern Regional Meeting, 
Symposium on Corrosion of Iron 
and Tin, Hotel John Marshall, 
Richmond, Virginia. 


27th Exposition of Chemical 
Industries, New York Coliseum, 


New York City. 


Society of Plastics Engineers 

16th Annual Technical Confer- 
ence, Conrad Hilton Hotel, Chi- 
cago, Ill. 


Society of Vacuum Coaters Third 
Annual Meeting, Hotel Biltmore, 
New York City. 


~American Society for Testing 


Materials, Committee Week, Sher- 
man Hotel, Chicago, Il. 


Instrument Society of America, 
Instrument-Automation Conference 
and Exhibit, Houston Coliseum, 
Houston, Texas. 


Instrument Society of America, 
Temperature Measurement Sympo- 
sium, Deshler-Hilton Hotel, Colum- 
bus, Ohio. 


-The Electrochemical Soci- 
ety, Spring Meeting, LaSalle 
Hotel, Chicago, Ill. 


American Society for Metals, 
2nd Southwestern Metal Exposition 
and Congress, State Fair Park, 
Automobile Building, Dallas, Texas 


American Society for Testing 
Materials, 63rd Annual Meeting 
(with Apparatus Exhibit), Chal- 
fonte-Haddon Hall, Atlantic City, 
7. a 


1960—National Association of Metal 


1960 


Finishers, 5th Anniversary and 
Membership Meeting, Hotel Stat- 
ler, Los Angeles, California. 


National Association of Metal 
Finishers, 5th Anniversary Man- 
agement Seminar, Hotel Statler, 
Los Angeles, California. 
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Phone: HUmboldt 2-3400 





OFFICERS 
RALPH D. WYSONG 
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President 


First Vice President 
DR. W. ANDREW WESLEY 
The International Nickel Company, Inc. 
Research Laboratory 
P. O. Box U, Bergen Point Station 
Bayonne, N. J. 


Second Vice President. ... CHESTER G. BORLET 
Grand Rapids Brass Co. 
420 Fiftieth St., Grand Rapids 8, Mich. 


Third Vice President............. MANUEL BEN 
Research Laboratories 
General Motors Corporation 


Twelve Mile and Mound Rds., Warren, Mich. 


HERBERTH E. HEAD 
Engineering Division 
Chrysler Corporation 
Detroit 31, Mich. 


Past President. 


Executive Secretary... . JOHN P. NICHOLS 
445 Broad St., Newark, N. J. 





RESEARCH COMMITTEE 


JAMES D. THOMAS 


Research Laboratories 


Chairman... 


General Motors Corporation 
Twelve Mile and Mound Rds., Warren, Mich. 


Vice Chairman, Research 
Sel-Rex Corporation 
Nutley, New Jersey 


Vice Chairman, Finance.... KERGAN WELLS 
W. W. Wells Ltd. 
1236 Birchmount Road 
Scarborough, Ontario, Canada 


Secretary-Treasurer .. JOHN P. NICHOLS 
445 Broad Street, Newark 2, N. J. 





COMMITTEE LEADERSHIP 


Dr. Henry B. Linford 
Arthur W. Logozzo 
John P. Nichols 
Educational Committee Dr. Dodd 8. Carr 
Law Committee Manson Glover 
Honorary Membership Awards Committee. Leslie L. Diveley 
Membership Committee M. Lester Reynolds 
Public Relations Committee Robert M. Norton 
Publications Committee Dr. Samuel Heiman 
Proctor Leadership Award Committee Ralph D. Wysong 


AES Scientific Achievement Award 
Credentials Committee 
F4itorial Board 





DR. D. GARDNER FOULKE 











al! ADVERTISING INDEX jpai 


This index is published entirely as a convenience. Every care for accuracy has 
beem exercised. No assurance can be given, however, against inadvertent error. 
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Allied Chemical Corp., General Chemical Division.. Third Cover Lasalco, Ine. 

Solvay Process Division 1147 Lea Manufacturing Company 
Allied Research Products, Inc 1148 Lea-Ronal, Inc. 
Almeo Queen Products, Ine L175 L’Hommedieu & Sons Co., Charles F. 
Aluminum Co, of America 1205 
American Buff Company, The 1145 M 
American Metal Climax, In 1175 Macarr. Inc. 
Apothecaries Hall Company : 1189 Mac Dermid. Inc. 


Macmillan Company, The or 
Metal & Thermit Corporation 1130, L141, 1208 


Baker Company M.E 1213 
Belke Manufacturing Company 1183 
Berkshire Chemicals, In« 1207 
Better Finishes & Coatings, In 1206 


N 
New Jersey Thermex Co., Ine. 
Northwest Chemical Co. 
Nuodex Products Co. 


. . . Oakite Pr . 
hemical Corporation, The 1203 kite Products, Inc. 


‘ohn Mfg. Co., Ine., Sigmund 1210 

Olorward Corporation 1197 

‘ommercial Filters Corp 1193 Professional Directory 

onversion Chemical Corp 1198 

R 
Rapid Electric Co. ee 
Raybestos-Manhattan, Inc., Manhattan Rubber Div. 

Deering, Milliken & Co., Ln 1200 Redmanson Corporation 
Diamond Alkali Co 1126 Reynolds Metals Co. 
Diversey Corporation 1134 
Dixon & Rippel, In 1216 
Duggan Masking Devices 1188 Schaffner Mfg. Co.. Inc. 1212 
Seeley Co., Inc., E. E. 1210 
Sel-Rex Corporation ‘ee 1124 
Sellers Engineering Co. 1122 
Sethco Manufacturing Co. 1196 
Seymour Mfg. Co., The 1190 
Spraying Systems Co. 1214 
Stevens, Inc., Frederic B. 1146 
Stutz Company, The 1149 


Electro-Glo ¢ ompany 
Enthone, Ine 


Formax Manufacturing Corp 


Frank, Paul 


Tamms Industries, Inc. 
G Technic, Ine. 
General American Transportation Corp., Kanigen Di- : norman Amare _ Fused Quarts Co, Tam 
vielou 1201 rrue Brite Chemical Products Co, 

General Plate Diy. of Metals & Controls Corp 1144 

Guaranteed Buff Company 1215 

Gumm Chemical Co., Inc., Frederick Second Cover dylite Corporation, The 1131, 1136-1137 
nit Process Assemblies, Inc. 1188 
nitron Instrument Diy. of United Scientific Co 1195 


H nivertical Foundry & Machine Co. 1216 


Hanson-Van Winkle-Munning Company Fourth Cover 
Harshaw Chemical Co., The 1128-1129 W 


Hull & Company, R. O 1140 Wyandotte Chemicals Corp. 


Kocour Company Zialite Corporation 1188 
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KNOWLEDGE OF INESTIMABLE VALUE IN THESE AES RESEARCH 
PROJECT REPORTS CURRENTLY AVAILABLE 


Cleaning and Preparation of Metals for Electro- 
plating, IV, V, VI & VII—By H. B. Linford & 
E. B. Saubestre 


Methods for Testing Thickness of Electrodeposits, 
i & INl—By H. J. Read & F. R. Lorenz 


Porosity of Electrodeposited Metals—By N. Thon, 
D. G. Kelemen, L. Yang, S. Yang, D. Dean 


The Analysis of Electroplating Solutions for Major 
Constituents— By E. J. Serfass & M. H. Perry 


Effect of Basis Metal Condition on Plating, | & Il 
By A. E.R Westman & A. F. Mohrnheim 


Effect of Surface Finishing on Nonferrous Base 
Metals on Protective Value of Plated Coatings— 
By G. J. Kahan, W. W. Macchia, J. M. Fairbank 


How the Small Electroplater Can Treat Cyanide 
Plating Waste Solutions with Hypochlorites—By 
Barnett F. Dodge and Walter Zabban, Yale Uni- 
versity, New Haven, Connecticut 


Include Payment 
with Order to: 


445 Broad Street 


Serial 26 
Project 12 
$3.50 


Serial 27 
Project 7 
$1.35 


Serial 28 
Project 6 
85 Cents 


Serial 29 
Project 2 
90 Cents 


Serial 30 
Project 14 


Serial 31 
Project 4 
45 Cents 


Serial 33 
Project 10 
50 Cents 


| 
| 


Effects of Impurities and Purification of Electro- 
plating Solutions, IX, X & XI—By Dr. D. T. Ewing, 
Dr. A. J. Smith & Dr. W. O. Dow 


Cleanability and Oil Spreading Rates—By H. B. 
Linford & P. E. Grubb 


The Nature, Cause and Effect of the Porosity in 
Electrodeposits, | & II—By Fielding Ogburn, Asaf 
Benderly and Margaret Hilkert 


Microthrowing Power, A Literature Search—By 
Esther B. LeHler and Henry Leidheiser Jr. 


The Influence of the Physical Metallurgy and Me- 
chanical Processing of the Basis Metal on Electro- 
plating IV—By M. H. Jones, Chih-Yeu Lu and 
J. Zajdowski 


Mechanical Finishing of Metal Surfaces—Bibli- 
ography—By C. E. Kennedy, J. E. Fritts, R. S. 
Modjeska, L E. Weeg & R. V. Twyning 


Serial 34 
Project 5 
50 Cents 


Serial 35 
Project 12 
50 Cents 


Serial 36 
Project 13 
$1.00 


Serial 37 
Project 17 
75 Cents 


Serial 38 
Project 14 
$1.25 


Serial 39 
Project 18 
50 Cents 


AMERICAN ELECTROPLATERS’ SOCIETY, Inc. 


Newark 2, New Jersey 
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First Class Permit 
Sec. 34.9, 
PLL. &R 

Newark, N. 











REPLY CARD 


No Postage Stamp Necessary if Mailed in the United States 
NEWARK 2, NEW JERSEY 


445 BROAD STREET 





BUSINESS 








AMERICAN ELECTROPLATERS’ SOCIETY 





Postage 
Will be Paid 
by 
Addressee 











Att. Book Dept. 


Remittance must accompany order. 








15, 1959 


1959. Do not use after December 
. Position or Title. 


tober 


Please send me information on the following— 


Company Address... 





























PRICES OF ELECTROPLATING SUPPLIES 











Anodes Chemicals 


CADMIUM, special or patented shapes, per lb $1.30 BORIC ACID, 100 lb bag N. Y. 
COPPER — . CADMIUM OXIDE, 100 Ib drum per Ib 
Cast elliptical, 18 inches or longer, 5000 Ib Bees : 
lots 46.00 CAL ST Ic SODA, 100 lb, N. y ees 
Electrodeposited 37.00 CHROMIC ACID, flake type, 100 lb drums 

BRASS, 80-20, ball anodes, 2000 lb or more 51.50 COPPER CYANIDE, 100 lb drum 
y ‘. ball « 3, 2 ots 7. . . FT _ 
ZINC, ball anodes, 2000 Ib lot 17.50 COPPER SULFATE, 100 Ib bags, per ewt 

(for elliptical add 1¢ per |b) 
NICKEL, 99 pet plus, rolled carbon per lb. ..$1.0225 NICKEL CHLORIDE, freight allowed, 100 lb 

(rolled depolarized add 3¢ per lb) NICKEL SULFATE, 100 |b. 
TIN, ball anodes, per Ib approximately $1.05 POTASSIUM CYANIDE, 100 Ib drum N. Y. 
ROCHELLE SALTS, 100 lb. 

Setnaien Mince SODA ASH, 100 Ib 

GOLD, U. S. Treas., per 0z _.. $35.00 SODIUM CYANIDE, domestic, fo b N. Y.. 
INDIUM, 99.9 per cent, per troy oz 2.25 200 Ib drums. . . 
LEAD, New York, cents per lb 13.10 SODIUM STANNATE, 100 to 600 lbs . 70.20 
PALLADIUM, per troy oz $18 to 20 ZINC CYANIDE, 100 lb. . ; 60.75 
PLATINUM, per troy oz $77 to $80 
RHODIUM, per troy oz $122 to $125 (Cents per lb, f o b at point shipped) 
SILVER, New York, cents per troy oz... 91.375 Prices in effect September 10, 1959 


(Cents per lb. unless otherwise stated, freight allowed 
in quantity) 


These prices, while derived from authentic sources, may be expected to vary by geographic location, quantity 
purchase, FOB and other terms, market influences and variations. They are presented solely as a general guide. 
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Book Order Card 
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For Faster, Better, 
Lower Cost Plating 


Use 


B«A METAL FLUOBORATES 


Copper Lead  Lead-Tin Alloy 


Nickel Tin 


Bearings and other engine parts—Lead-tin alloys of low 
tin content, plated from B&A fluoborate electrolyte, will 
provide good corrosion and wear resistance as well as supe- 
rior lubricating properties to protect bearings, pistons, 
other parts which require marginal lubrication during 
engine break-in periods. 


Plating electrotype shells—Lead-Tin Fluoborate and Tin 
Fluoborate solutions made from B&A concentrates can be 
used successfully for plating electrotype shells. The lead- 
tin bath is employed where low melting deposits are de- 
sired, while the tin bath provides a higher melting point 
and faster rate of plating. 


BAKER & ADAMSON® 
Plating Chemicals 


Copper Fluoborate makes possible high-speed electroclad- 
ding of steel wire and results in hard, high-strength de- 
posits. For plating copper wire, B&A Lead-Tin Fluoborate 
solutions are used to produce a more uniform, more readily 


soldered product. 


7 Ya 
Printed circuits—Low cost, easily assembled printed cir- 
cuits for radio and other electronic equipment may be 
plated economically and efficiently with B&A Copper and 
B&A Lead-Tin Fluoborates. Use B&A Copper Fluoborate 
for high-speed electroplating, followed by B&A Lead-Tin 
Fluoborate to give a deposit that may be easily soldered. 


Other important operating advantages 
B&A Metal Fluoborates come in ready-to-use 
concentrated solution form. Baths made from 
fluoborates have excellent stability, with ease of 
maintenance . . . have good covering power... 
give fine-grained deposits of good color. 


Want further information? 
Write us today for technical data on your appli- 
cation, or ask to have a B&A representative call. 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N. Y. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 1073 





Coming from H-VW-M research 
. the BIGGEST SELECTION of nickel-plating processes 
ever introduced at one time in the industry! Watch for the announcement. 


HANSON-VAN WINKLE-MUNNING COMPANY, Matawan, New Jersey @ Offices in Principal Cities 


Alert Supply Company is H-VW-M in the West 
Los Angeles @ San Francisco 
Progress in metalfinishing through 
advanced processes « equipment 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 1074 





